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INTRODUCTION. 


The Review for January, 1896, is based on reports from! 


2,737 stations occupied by regular and voluntary observers, 
classified as follows: 149 from Weather Bureau stations; 
35 from U. 8. Army post surgeons; 2,395 from voluntary 
observers; 32 from Canadian stations; 96 received through 
the Southern Pacific Railway Company; 30 from U. 8. Life- 
Saving stations; international simultaneous observations 
are received from a few stations and used together with trust- 
worthy newspaper extracts and special reports. 


The Weatner Revrtew is prepared under the general edi- 
torial supervision of Prof. Cleveland Abbe. Unless other- 
wise specifically noted, the text is written by the Editor, but 
the statistical tables are furnished by Mr. A. J. Henry, Chief 
of the Division of Records and Meteorological Data. Spe- 
cial acknowledgment is made of the hearty cooperation of 
| Prof. R. F. Stupart, Direc.or of the Meteorological Service of 
the Dominion of Canada, and of Dr. Mariano Barcena, Direc- 
tor of the Central Meteorological Observatory of Mexico. 


CLIMATOLOGY OF THE MONTH. 


GENERAL CHARACTERISTICS. 


During the current month the average pressure showed a 
notable deficit on the coasts of Oregon and Washington. The 
average temperature was generally above the normal. Pre- 
cipitation was below the normal, except on the Pacific coast. 


ATMOSPHERIC PRESSURE. 
{In inches and hundredths. 


The distribution of mean atmospheric pressure reduced to 
sea level, as shown by mercurial barometers, not reduced to 


standard gravity, and as determined from observations taken | 


daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), is 
shown by isobarson Chart IV. That portion of the reduction 
. to standard gravity that depends on latitude is shown by the 
numbers printed on the right-hand border. 

The mean pressures during the current month were high 
in the Middle and South Atlantic States, and also in the 
Dakotas and Saskatchewan. The highest were: Prince Albert 
and Bismarck, 30.25; Salt Lake City, 30.24; Winnipeg, 30.23 ; 
Battleford, St. Vincent, Moorhead, Idaho Falls, Cincinnati, 


Northfield, Washington, Harrisburg, Parkersburg, Lynchburg, 


Raleigh, Charleston, Atlanta, Knoxville, and Chattanooga, 
30.22. 

The mean pressures were low in Washington and New- 
foundland. The lowest were: Tatoosh Island, 29.81; Esqui- 
mault, 29.84; St. Johns, N. F., 29.85; Astoria, 29.88. 

As compared with the normal for January the mean pressure 
was in excess in New England, Quebec, and Ontario, but de- 
ficient in Washington and Oregon. The greatest excesses 
were: Father Point and Northfield, 0.15; Quebec, 0.13; 
Rockliffe, Montreal, Halifax, and Albany, 0.12; Eastport and 
Sault Ste. Marie,0.11; Boston, Kingston, and Harrisburg, 0.10. 

The greatest deficits were: Tatoosh Island, 0.21; Rose- 
burg, 0.19; Baker City and Portland, Oreg., 0.15; Walla 
Walla, 0.14; Port Angeles, 0.13; Eureka, 0.12. 

As compared with the preceding month of December the pres- 
sures reduced to sea level show a decided rise in the interior 


valley of the continent, but a fall on the Pacific Coast. The 
greatest rises were: Battleford, Prince Albert, and Swift Cur- 
rent, 0.35; Minnedosa and Winnipeg, 0.34; Edmonton, 0.33; 
Qu’Appelle and St. Vincent, 0.31. The greatest falls were: 
Eureka, 0.24; Roseburg, 0.21; Red Bluff, 0.20; Winnemucca 
and Sacramento, 0.17; San Francisco and Portland, Oreg., 


0.16; Astoria, Carson City, and Fresno, 0.15. 


AREAS OF HIGH AND LOW PRESSURE. 
By Prof. H. A. Hazen. 


During January there have been eleven areas of high pres- 
sure and ten of low pressure, mapped on Charts I and II. 
One of the high areas, No. IV, was central in the middle 
Plateau Region for 5 days, but had no motion, and hence 
‘does not enter the calculations in the table, as also low area 
VIII, which was noted for only twenty-four hours. The ac- 
companying table gives some of the general points regarding 
these highs and lows, and the following is a brief description 
of these conditions: 


HIGH AREAS. 


I.—First noted in the west Gulf a. m.of Ist. Its motion 
was eastward, reaching and disappearing in the Atlantic a. 
m. of 3d. 
IIl.—First noted to the north of Montana a. m. of ist. It 
rapidly developed in forty-eight hours, a pressure of 31.20 
being reported from Calgary a.m. of 3d. Its motion was 
along the northern border, reaching the mouth of the St. 
Lawrence p. m. of 10th. The severest cold wave of the month 
accompanied this high, and a special cold wave bulletin, No. 
1, was issued. A fall in temperature of 46° in twenty-four 
hours occurred at Havre p. m.of 1st, and at Bismarck p. m. 
of 2d. 
| III.—On the p. m. of 3d high area II extended in a long 
ridge of high pressure from Manitoba to the west Gulf, and 
III was first noted as a separate high in the south of this ridge. 
“Its — was south, and disappeared in the central Gulf p. 
of 6th. 
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IV.—This was an intensification of the rather permanent 

high area in the Plateau Region, and had no motion. 

.—First noted p.m. of 10th on the north Pacific Coast. 
This was the only high that originated so far west. Its mo- 
tion was southeast, and it was last noted in the central Mis- 
sissippi -Valley, p. m. of 12th. 

VI.—First noted to the north of Montana a. m. of 13th. 
Its motion was east at first, then southeast, and finally north- 
east, disappearing in the Gulf of St. Lawrence p. m. of 20th. 

VII.—First noted to the north of Montana p. m. of 16th. 
Its motion was generally southeast, and it disappeared in the 
Ohio Valley p. m. of 19th. 

VIII.—First noted in Manitoba a. m. of 20th. Its motion 
was along the northern border of the country, and it disap- 
peared over Newfoundland a. m. of 26th. 

IX.—First noted a.m. of 2ist to the north of Montana. 
Its motion was beyond the region of observation, and was last 
noted in Manitoba a. m. of 24th. 

X.—First noted p. m. of 23d to the north of Montana. Its 
motion was southeast and east, and it disappeared off the 
middle Atlantic coast a. m. of 30th. 

XI.—First noted to the north of Montana a. m. of 28th. 
Its ae was eastward, and it was last noted in Maine p. 
m. of 3lst. 


Movements of centers of areas of high and low pressure. 


First observed. Last observed. Path. enn. 
Number. 
High areas. ° ° Be © | Miles. |Days.| Miles. |Miles 
l,a.m.| 3a.m 82 800 2.0 399 | 16.6 
l,a-m.| 115 | 10,p.m.| 530 68 | 8,280) 9.5 M5) «(14.4 
ve 3,p-m. | 39 6.a.m. 41 84) 2.5 S62) 23.0 
10,p-m. | 49| 124/12,p.m. 39 91 | 1,860; 2.0 930 | 38.8 
WH, 13,a.m./| 52) 64) 3,280! 7.5 4400 18.3 
WEE. 16,p.m.| 52) 115/19,p.m. 39 86 2,180) 3.0 726) 3.2 
WHEE 3) 65 | 2,740) 6.0 456 «19.0 
2i,a-m.| 533 116/2%,a.m. 100 8.0 13.6 
118 | 36 79 | 2,980 6.5 458 19.1 
52/ 3i,p.m. 48 69 | 2,400); 3.5 684 28.5 
21,880 | 45.5 | 5,817 |...... 
Mean of 10 
Mean of 45.5 
Low areas. 
la.m.| 100| 3,p.m./ 46 57 | 2.5 818 | 34.1 
d4,a-m.| 48/ 128/| 10,a.m.| 79) 3,680) 6.0 613 | 25.5 
6,p.m.| 53/ 118/| 10,a.m./| 41 71| 2,40) 3.5 692 | 2.8 
8,p-m.| 53| 116/| 14,p.m.| 46) 3,500 5.5 636 | 26.5 
14,p.m.| 42/ 126/20.p.m.| 49/ 2,770| 6.0 462 | 19.3 
15,a.m.| 27 | 18,a.m.| 38 71| 1,650) 3.0 550 | 22.9 
17,a.m.| 107 | 19,p-m.| 36 73 | 2,010; 2.5 804 33.5 
WHEE 19,.p-m.; 128 @,p.m.| 51) 111 t t 
oc 2,p.m.| 31 99 | U.p.m.| 48 77 | 1,540 5.0 308 | 12.8 
er M,p-m.| 44/ 126 @.p.m.| 4 9 2,210 4.0 552 | 23.0 
21,830 | 38.0 | 5,485 |...... 
Mean of 9 
Mean of 
*Stationary in middle Plateau for 5 days. + Too short path. 


LOW AREAS. 

I.—First noted a. m. of Ist in Manitoba. Its motion was 
eastward along the north border of United States, and disap- 
peared over Newfoundland p. m. of 3d. 

Ii.—First noted off the north Pacific Coast a.m. of 4th. 
Its motion was east and southeast, and it disappeared off the 
Florida coast a. m. of 10th. 

I11.—First noted to the north of Montana p. m. of 6th. Its 
motion was eastward, and it disappeared off the Massachu- 
setts coast a. m. of 10th. 

1V.—First noted to the north of Montana p.m. of 8th. Its 
motion was eastward, and it disappeared over Newfoundland 
p- m. of 14th. 


V.—For twenty-four hours on 14th a disturbance had been 
noted off the north Pacific Coast, but its definite progress 
upon the land began p. m. of 14th. Its motion was very slow 
for several days, and then more rapid to the eastward. It 
was last noted to the north of Lake Erie p. m. of 20th. 

VI.—This storm began in the west Gulf a. m. of 15th. Its 
motion eastward brought it to the Florida coast p. m. of 
16th; thence it moved along the Atlantic Coast, and it dis- 
appeared off the middle Atlantic Coast a. m. of 18th. 

II.—First noted in Colorado a. m. of 17th. Its motion 
was rapid toward the east, and it was last noted off the mid- 
dle Atlantic Coast p. m. of 19th. 

VIII.—First noted off the north Pacific Coast p.m. of 19th. 
It had a slight eastward motion for twenty-four hours, but 
— filled up to the north of Montana. 

X.—First noted p. m. of 20th in south Texas. Its motion 
was northeast, and was last noted in the St. Lawrence Valley 
p.m. of 25th. More general rain or snow accompanied this 
storm than any other of the month. 

X.—First noted p.m. of 24th off the north Pacific Coast. 
Its motion was eastward, and it was last noted over Lake 
Superior p. m. of 28th. 


TEMPERATURE OF THE AIR. 
{In degrees Fahrenheit.) 


The mean temperature is given for each station in Table 
II, for voluntary observers. Both the mean temperatures and 
the departures from the normal are given in Table I for the 
regular stations of the Weather Bureau. 

The monthly mean temperatures published in Table I, for 
the regular stations of the Weather Bureau, are the simple 
means of all the daily maxima and minima; for voluntary 


-| stations a variety of methods of computation is necessarily 


allowed, as shown by the notes appended to Table II. 

The regular diurnal period.in temperature is shown by the 
hourly means given in Table V for 29 stations selected out 
of 82 that maintain continuous thermograph records. 

The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart IV; the lines are drawn over the high 
irregular surface of the Rocky Mountain Plateau, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country occupied by our observers; such isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in connection with a contour map. 

The highest mean temperatures were: Key West, 66.4; Jupi- 
ter, 62.3; Yuma, 57.8; Tampa, 57.2; Corpus Christi, 56.7. 
The lowest mean temperatures were, in the United States: St. 
Vincent, —20; and in Canada: Prince Albert, —11.0; Battle- 
ford, —9.3; Edmonton and Winnipeg, —4.5; Minnedosa, 
—4.0; Qu’Appelle, —2.9. : 

As compared with the normal for January, the mean tempera- 
tures for the current month were above the normal in all re- 
gions except the Atlantic Coast States where they were below. 

The greatest excesses were: North Platte, 13.2; Dodge City, 
12.8; Huron, 11.8; Concordia, 11.1; Denver, 10.7; Idaho Falls 
and Pierre, 10.5; Omaha, 10.1. The greatest deficits were; 
— 5.7; Jupiter, 4.7; Vineyard Haven, 4.6; Key West, 
4.0. 

Considered by districts the mean temperatures for the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departure was: Middle Slope, 
9.8. The greatest negative departures: Florida Peninsula, 
3.5; South Atlantic, 2.5. 

The years of highest and lowest mean temperatures for Janu- 
ary, are shown in Table I of the Review for January, 1894. 
The mean temperature for the current month was the highest 


on record at: Concordia, 32.5; Topeka, 32.4; Wichita, 35.7; 
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Santa Fe, 33.9; Pueblo, 36.8; Cheyenne, 32.2; Idaho Falls, 
26.0; Salt Lake City, 34.0; Los Angeles, 51.6; Fresno, 50.6; 
Point Reyes Light, 51.2; Sacramento, 50.2; Carson City, 40.4; 
Winnemucca, 35.6; Idaho Falls, 26.0; Baker City, 30.3; 
Roseburg, 44.4; Eureka, 50.0; Port Angeles, 39.0. It was not 
the lowest on record at any regular station of the Weather 
Bureau. 

The maximum and minimum temperatures of the current 
month are given in Table I. The highest maxima were: 
87, Los Angeles (9th); 81, Yuma (21st); 80, San Antonio 

2ist), Jupiter (23d); 79, Key West (23d), Corpus Christi 
toiet}: Phenix (10th), and San Luis Obispo (10th). Lowest 
maxima: 34, Sault Ste. Marie (31st); 36, Alpena (12th), Mar- 
quette (31st); 38, St. Vincent (2ist); 39, Northfield, (3d). 
The highest minima were; 55, Key West (5th); 42, Point 
Reyes Light (24th); 40, Jupiter (1st), San Francisco (6th) ; 
39, San Diego 12th). The lowest minima were: —389, St. 
Vincent (4th) ; 31, Havre (3d); —27, Moorhead (4th) ; —25, 
Duluth (4th), Sault Ste. Marie (5th), Miles City (3d). 

The years of highest maximum and lowest minimum tempera- 
tures are given in the last four columns of Table I of the 
current Review. During the present month the maximum 
temperatures were the highest on record at: Neah Bay, 65; 
Baker City, 51; Idaho Falls, 39; Pierre,60; Huron, 51; Sioux 
City, 63; Salt Lake City, 54; Carson City, 60; Los Angeles, 
87; Yuma, 81. The minimum temperatures were the lowest 
on record at: Narrangansett Pier, —11; Block Island, —4. 

The greatest daily range of temperature and the extreme 
monthly ranges are given for each of the regular Weather Bu- 
reau stations in Table I, which also gives data from which 
may be computed the extreme monthly ranges for each sta- 
tion. The largest values of the greatest daily ranges were: 
Helena, 55; Rapid City, 54; Pueblo, 53; Havre,52. Thesmall- 
est values were: Key West, 12; Point Reyes Light, 15; Port 
Huron, Grand Haven, and Astoria, 17; Buffalo, Detroit, Hat- 
teras, Galveston, and Fort Canby, 18; San Francisco, 19; 
Spokane, Nantucket, Philadelphia, Marquette, and Cleveland, 
20. Among the extreme monthly ranges the largest values 
were: Havre, 84; St. Vincent, Rapid City, and North Platte, 
77; Miles City, 76 ; Sioux City, 73; Huron, 72; Pierre,71. The 
smallest values were: Point Reyes Light, 19; San Francisco, 
23; Key West, 24; Fort Canby, 26; San Diego, 23; Astoria, 29. 

Accumulated monthly departure from normal temperatures.— 
For the period January 1 to 31, the average temperature was 
above the normal throughout the whole country, except in 
New England, middle Atlantic, Florida Peninsula, and east 
Gulf. In regions where the temperature was deficient, the 
average deficit for the period was as follows: New England, 
2.0; middle Atlantic, 1.6; south Atlantic, 2.5; Florida Penin- 
sula, 3.5; east Gulf, 1.6. 

In regions where the temperature was in excess, the average 
excess for the period was as follows: west Gulf, 2.5; Ohio 
Valley and Tennessee, 2.3; lower Lake, 0.5; upper Lake, 4.2; 
North Dakota, 4.7; upper Mississippi, 6.4; Missouri Valley, 
4; northern Slope, re middle Slope, 9.3; southern Slope 
(Abilene), 4.9; southern Plateau, 4.6; middle Plateau, 8.1; 
northern Plateau, 9.4; north Pacific, 3.1; middle Pacific, 3.4; 
southern Pacific, 4.1. 

The limit of freezing weather is shown on Chart VI by the 
isotherm of minimum 32°, and the limit of frost by the iso- 
therm of minimum 40°. 

MOISTURE. 

The quantity of moisture in the atmosphere at any time 
may be expressed ,by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 


of the dew-point. The mean dew-points for each station of 
the Weather Bureau, as deduced from observations made at 
8 a. m. and 8 p. m., daily, are given in Table I. 


The rate of evaporation from a special surface of water on 
muslin at any moment determines the temperature of the 
wet-bulb thermometer, but a properly constructed evaporome- 
ter may be made to give the quantity of water evaporated 
from a similar surface during any interval of time. Such 
an evaporometer, therefore, would sum up or integrate the 
effect of those influences that determine the temperature 
as given by the wet bulb; from this quantity the average 
humidity of the air during any given interval of time may 
deduced. 

Measurements of evaporation within the thermometer 
shelters are difficult to make so as to be comparable at tem- 
peratures above and below freezing, and may be replaced by 
computations based on the wet-bulb temperatures. The ab- 
solute amount of evaporation from natural surfaces not pro- 
tected from wind, rain, sunshine, and radiation, are being 
made at a few experimental stations and will be discussed in 
special contributions. 

Sensible temperatures.—The sensation of temperature experi- 
enced by the human body and ordinarily attributed to the 
condition of the atmosphere depends not merely on the tem- 
perature of the air, but also on its dryness, on the velocity 
of the wind, and on the suddenness of atmospheric changes, 
all combined with the physiological condition of the observer. 
A complete expression for the relation between atmospheric 
conditions and nervous sensations has not yet been obtained. 


PRECIPITATION. 
[In inches.] 


The distribution of precipitation for the current month, as de- 
termined by reports from about 2,500 stations, is exhibited 
on Chart III. The numerical details are given in Tables I, 
II, and III. The total precipitation for the current month 
was heaviest on the immediate coasts of northern California, 
Oregon, and Washington. It was least in southern California, 
Nevada, and New Mexico. The largest values were: East 
Clallam, 26.9; Neahbay, 25.8; Tatoosh Island, 22.6; Pysht, 
21.4. 

The current departures from the normal precipitation are 
given in Table I, which shows that there was a deficit in 
most regions. The principal excesses were in the Pacific 
Coast States. Large excesses were: Neahbay, 10.5; Tatoosh 
Island, 9.38; Sacramento, 5.9; Carson City, 3.3; Palestine, 3.3; 
Shreveport and San Francisco, 3.2. The large deficits were: 
Knoxville, 4.3; Chattanooga, 4.2; Nashville, 4.0. 

The average departure for each district is also given in Table 
I. By dividing these by the respective normals the following 
corresponding percentages are obtained (precipitation is in 
excess when the percentages of the normals exceed 100) : 

Above the normal: Florida Peninsula, 107; west Gulf, 113; 
North Dakota, 192; southern Slope, 153; southern Plateau, 
144; middle Plateau, 164; north Pacific, 136; middle Pacific, 
143; southern Pacific, 119. 

Below the normal: New England, 41; middle Atlantic, 45; 
south Atlantic, 75; east Gulf, 67; Ohio Valley and Tennessee, 
42; lower Lake, 71; upper. Lake, 76; upper Mississippi, 55; 
Missouri Valley, 57; northern Slope, 85; middle Slope, 48; 
northern Plateau, 91. 

The years of greatest and least precipitation for January are 
given in Table I of the Review for January, 1890. The pre- 
cipitation for the current month was the greatest on record at: 
Williston, 2.02; Tatoosh Island, 22.57; Neahbay, 25.85; Car- 
son City,5.26; Sacramento, 9.76; El Paso,1.63. It was the least 
on record at: Eastport, 0.84; Northfield, 0.87; Albany, 0.98; 
Block Island, 2.02; Narragansett Pier, 1.59; Harrisburg,*1.00; 
Port Huron, 0.69; Green Bay, 0.98; Louisville, 0.82; Lexing- 
ton, 1.25; Knoxville, 1.49; Parkersburg, 1.42. 

The total accwmulated monthly departures from normal pre- 
cipitation since the beginning of the current year, furnishes 
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the following excesses: Florida Peninsula, 0.20; west Gulf, 
0.50; North Dakota, 0.60; southern Slope (Abilene), 0.50; 
southern Plateau, 0.20; middle Plateau, 1.00; north Pacific, 
8.50; middle Pacific, 2.50; southern Pacific,0.40. The deficits 
are as follows: New England, 2.40; middle Atlantic, 1.90; 
south Atlantic, 1.10; east Gulf, 1.70; Ohio Valley and Ten- 
nessee, 2.60; lower Lake, 0.80; upper Lake, 0.50; upper Mis- 
sissippi, 0.80; Missouri Valley,0.50; northern Slope, 0.10; 
middle Slope, 0.50; northern Plateau, 0.20. 

Details as to excessive precipitation are given in Tables 
and XIII. 

The hourly distribution of precipitation is not now tabu- 
lated. 

The total monthly snowfall at each station is given in 
Table II. Its geographical distribution is shown on Chart 
No. VI. The limit of freezing temperatures and possible snow 
is shown on the same chart by the isotherm of minimum 32°. 
The southern limit of frost in exposed localities is approxi- 
mately shown by the isotherm of minimum 40°, within the 
thermometer shelter. 

The depth of snow on the ground at the close of the month 
is shown on Chart VII. 

HAIL. 

The following are the dates on which hail fell in the re- 
spective States: 

Alabama, 21,22,23. Arizona,28,29. Arkansas,13. Califor- 
nia, 17, 19, 20, 28, 29, 30. Florida,22. Georgia, 21,23. Lou- 
isiana, 21, 22,25. Nevada, 21,28. New Mexico, 29. North 
Carolina, 13. South Carolina, 23,24. Tennessee,23. Texas, 
25, 30. Utah, 21. 

SLEET. 


The following are the dates on which sleet fell in the re- 
spective States: 

Arkansas, 15, 23,25. Colorado, 16,22. Connecticut, 12, 24. 
Delaware, 31. Georgia, 7, 16,23. Idaho, 1, 8, 15, 16, 17, 20 to 
23, 29. Illinois, 10, 11, 16, 19, 21 to 24. Indiana, 19, 22, 23, 
24. Lowa, 15,17, 18, 19, 22, 23, 30, 31. Kansas, 14, 15, 16, 18, 
30,31. Kentucky, 10,11, 16,27. Louisiana, 6,21. Maine, 3, 
24,25. Maryland, 9, 10, 19,22, 23,24. Massachusetts, 12, 22 
to 25. Michigan, 9, 18, 22 to 25,31. Minnesota, 6, 9, 10, 11, 
15, 17, 19, 21, 23, 27 to 31. Mississippi, 15, 24,25. Missouri, 
15, 19, 20, 22 to 25. Montana,10,21. Nebraska, 14 to 19, 21, 
22, 24, 29, 30,31. Nevada, 13, 17,21, 23, 25, 28. New Hamp- 
shire, 24,25. New Jersey, 3,7, 9,24. New Mexico, 1, 26, 27. 
New York, 3, 18, 19, 23 to 26, 29, 30,31. North Carolina, 7, 15, 
16. North Dakota, 9,11, 21, 30. Ohio, 3, 9, 14, 18, 19, 22, 23, 
24. Oregon, 1, 16, 17, 18, 23. Pennsylvania, 3, 19, 22 to 26, 
81. South Carolina, 15, 16. South Dakota, 15, 16, 21 to 24, 
28 to 31. Tennessee, 7, 13, 23,24. Texas, 28, 29,30. Utah, 
29. Virginia, 7, 8,23. Washington, 1, 4, 8, 13 to 18, 23, 24, 
25,27. West Virginia, 3, 4, 5,9,21, 22,23. Wisconsin, 10, 18, 
20, 22, 23, 24. 

WIND. 

The prevailing winds for January, 1896, viz, those that were 
recorded most frequently, are shown in Table I for the regular 
Weather Bureau stations. 

The resultant winds, as deduced from the personal observa- 
tions made at 8 a. m. and 8 p.m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening observations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to which 
winds from different directions counterbalanced each other. 

The diurnal variation in the velocity of the wind is shown 
in Table VII, which gives the total movement for each hour 
of seventy-fifth meridian time, as deduced from self-register- 
ing anemometers at about 136 stations. 


HIGH WINDS. 


Mazin.um wind velocities of 50 miles or more per hour 
were reported at regular stations of the Weather Bureau as 
follows (maximum velocities are averages for five minutes; 
extreme velocities are gusts of shorter duration, and are not 
given in this table): 


| | | 8 
2/2 
| a 
Mites 
Block Island, R.1I.....| 10! 54! ne. | Fort Canby, Wash..... | 28) s. 
Cheyenne, Wyo ........ 1; w. dese 31 | 66 | se 
Denver, Colo............ 1| 66> sw. | Landen, Wyo .......-. 1 50 Ww. 
nw. Moorhead, Minn....... 21 53 | se. 
Eastport, Me ........... 2 | ne. i Tatoosh Island, Wash.. 5 53s. 
Fort Canby, Wash ..... 5 | bess se. 
6| 6) se. | | 60'| se. 
7; Wis. | 16 e. 
16; se. | 5) 52 | s. 
19; | | 2 ws. 
| 20) 66,8. | Winnemucca, Nev..... | 52) sw. 
5 73 | Woods Hole, Mass ..... | 4 53) sonw. 


|. 


SUNSHINE AND CLOUDINESS. 


The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole is very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption by the atmosphere, 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically at 16 regular sta- 
tions of the Weather Bureau by its photographic, and at 
21 by its thermal effects. At one station-records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric sheets show seventy- 
fifth meridian time; for convenience the results are all given 
in Table XI for each hour of local mean time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and before sunset, because, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table XI, there results 
a complete record of clear sky from sunrise to sunset in the 
neighborhood of the sun. The twilight correction is not 
needed when the self-registers are used for ascertaining the 
duration of a special intensity of sunshine, but is necessary 
when the duration of cloudiness is alone desired, as is usually 
the case. 

The cloudiness is determined by numerous personal obser- 
vations at all stations during the daytime, and is given in 
the column of “average cloudiness” in Table I; its comple- 
ment, or percentage of clear sky, is given in the last column 
of Table XI. 


COMPARISON OF DURATIONS AND AREAS. 


The sunshine registers give the duration of effective sunshine 
whence the duration relative to that of possible sunshine is 
derived ; the observer’s personal estimates give the percent- 
age of area of clearsky. These numbers have been brought 
together, side by side, in the following table, from which it 
appears that, in general, the instrumental record of percent- 
ages of duration of sunshine is almost always larger than the 
observers’ personal estimate of percentages of area of clear 
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sky; the average excess for January, 1896, is 4.4 per cent for 
photographic records, and 4.5 per cent for thermometric rec- 
ords. The details are shown in the following table in which 
the stations are arranged according to the greatest possible 
duration of sunshine, and not according to the observed dura- 
tion as heretofore. 


Difference between instrumental and personal observations of sunshine. 


fe {al | 
Pho phic {| cf | Thermometric | | 2/3) & 
stations. 2) stations. 23 & 
3 
Galveston, Tex....... | $26.8 45,44, 1 | New Orleans, La....) 324.6 42 | 41 1 
Savannah,Ga ........ | 320.5 51 39 12), Vicksburg, Miss .....| 320.5 | 34 | 32 2 
San Diego, Cal........ 318.5 | 62/56) 6 | Atlanta, (3162/48 44° 4 
Santa Fe,N.Mex.... | 311.8 77 | 63 14 | Wilmington, N. C...| 316.2) 53 | 52) 1 
Dodge City, Kans..... 306.555 47 8 | Little Rock, Ark ....| 314.7 | 40 | 35 5 
Kansas City, Mo...... 303.7 34 37 — 3 | Louisville, Ky ....... 306.5) 31/2 7 
Washington, D.C.....| 308.8 46 | 46 San Francisco, Cal 306.5 | 37 | 35) 
Eureka, Cal .......... | 208.4 | 25 26 — 4 | Baltimore, Md......./ 303.8 | 40) 37) 3 
Salt Lake City, Utah..| 298.4 40 25 15 | Cincinnati, Ohio.....| 303.8 | 34 340 
Cleveland, Ohio ......| 295.5 | 20 | 23 — 3. St.Louis, Mo’........ (303.8) 48 410° 7 
Eastport, Me......... | 286.3) 54 «11 | Columbus, Ohio ...../ 301.1 | 25) 20) 
Portland, Oreg. *..... | 283.1 | 22, 31 9 Philadelphia,Pa ....| 301.1) 45) 
Bismarck,N.Dak ....| 279.8 | 30 | 35 |— 5 | New York,N.Y ..... 26.3 48/45, 
Helena, Mont......... | 279.8 | 41 | 44 |— 3. Boston,Mass........ 295.5/52/48/ 4 
Phoenix, Ariz......... 318.3 | 77 | 72 5 | Chicago,Ill.......... 295.5 | 385) 30) 5 
Denver,Colo ......... | 801.1 | 80 57 | 2 | Des Moines,lowa....| 295.5 | 49/38) 11 
| Detroit, Mich........ 205.5 34/27) 7 
Buffalo, N.Y...... 202.7 | 21 13 | 8 
| | Rochester,N.Y ..... 292.7 | 49 4 23 
|| Portland, Me........ 289.7 62/45) 17 
| Portland, Oreg.* ....| 283.1) 26 | 81) — 5 
* Records kept by both methods. 


ATMOSPHERIC ELECTRICITY. 


Numerical statistics relative to auroras and thunderstorms 
are given in Table X, which shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T) and 
auroras (A) in each State and on each day of the month, re- 
spectively. 

The dates on which reports of thunderstorms for the whole 
country were most numerous were: 21st, 33; 22d, 35d; 23d, 
45; 31st, 27. 

Thunderstorm reports were most numerous in Texas, 44; 
Florida, 33; California, 30; Louisiana, 28; Alabama, 19; 
Georgia, 16; Mississippi, 15. 

Thunderstorms were most frequent in: Texas, 11 days; 
California, 8; Louisiana, 7; Florida and Mississippi, 5. 

Auroras.—The evenings on which bright moonlight must 
have interfered with observations of faint auroras are assumed 
to be the four preceding and following the date of full 
moon, viz, from the Ist to the 4th, and also the 25th to the 
31st, inclusive. On the remaining twenty days of this month 
102 reports were received, er an average of about 5 per day. 
The dates on which the number of reports especially exceeded 
this average were: 3d, 71; 4th, 23; 5th, 21. 

Auroras were reported by a large percentage of observers 
in: Maine, 126; New Hampshire, 77; North Dakota, 55; 
Minnesota, 27; Wisconsin, 26; New York, 20. 

Auroras were reported most frequently in: North Dakota, 
11 days; Montana, 10; Minnesota and Wisconsin, 9; Maine, 
New Hampshire, and New York, 8. 


CANADIAN REPORTS. 


No thunderstorms were reported. 

Auroras were reported as follows: 2d, Charlottetown, Win- 
nipeg ; 3d, Quebec, Montreal, Rockliffe, Toronto, White River, 
Minnedosa, Prince Albert ; 4th, Rockliffe, Toronto, White River, 
Port Arthur, Winnipeg, Prince Albert; 5th, St. Andrews, 
Toronto, White River; 6th, Father Point, Quebec, Minnedosa ; 
8th, Minnedosa, Medicine Hat; 9th, Montreal; 10th, Med- 
icine Hat; 11th, Battleford; 13th, Minnedosa; 14th, Father 
Point, Minnedosa, Medicine Hat, Prince Albert; 15th, Father 


Point, Port Arthur; 16th, Port Arthur, Minnedosa, Edmon- 
ton; 17th, St. Andrews, Minnedosa; 18th, Father Point, 
Minnedosa, Battleford; 19th, Quebec, Minnedosa, Edmon- 
ton; 20th, Minnedosa; 21st, Father Point, Medicine Hat; 
26th, Prince Albert; 29th, Medicine Hat; 31st, Yarmouth. 


INLAND NAVIGATION. 


The extreme and average stages of water in the rivers during 
the current month are given in Table. VIII, from which it 
appears that the only river that rose above the danger line 
was the Sacramento, at Red Bluff, on the 29th. 


ICE IN RIVERS AND HARBORS. 


The charts of depth of snow on the ground and thickness 
of ice published weekly by the Weather Bureau show that by 
Monday, January 6, much ice had formed on the Great Lakes, 
the upper Mississippi and Missouri rivers; there was a gen- 
eral increase in thickness throughout the month and on 
Monday, January 27, the thickness in inches was about as 
follows: 

Missouri River —Miles City, 16; Williston, 25.5; Bismarck, 
30; Pierre, 19; Yankton, 18.5; Sioux City, 15; Omaha, 10; 
Kansas City, 2.0. 

Red River of the North_—Moorhead, 30. 

Upper Mississippi—St. Paul, 17; La Crosse, 15; Dubuque, 
10.5; Davenport, 9; Keokuk and Hannibal, 0. 

Hudson River.—Albany, 11. 

Lake Superior —Duluth, 21.5; Sault Ste. Marie, 7. 

Lake Michigan —Green Bay, 13; Milwaukee, 6; Chicago 
and Grand Haven, 0. 

Lake Huron.—Alpena, 9.5; Port Huron, 6.0. 

St. Clair River —Detroit, 12. 

Lake Erie —Toledo, 4; Sandusky, 4; Cleveland, 4; Erie. 
7.5; Buffalo, 4. 

Lake Ontario —Oswego and Rochester, 4. 


METEOROLOGY AND MAGNETISM. 
By Prof. Frank H. BieELow. 


It has been found expedient to make a further modification 
in the presentation of the meteorological and magnetic data, - 
showing the approximate synchronisms in the two types of 
elements, beginning with January, 1896. This is in part due 
to the action of the vertical-force magnetometers at Wash- 
ington and Toronto, which are both affected by magnetic 
waves from the neighboring trolley-line systems, and also, in 
part, to the improved operation of the new “ magnet-watch,” 
used as an integrator of work in the varying terrestrial mag- 
netic field. The encroachment of trolleys into the neighbor- 
hood of our permanent magnetic observatories causes great 
injury in this branch of science. There seems to be no way 
to compensate this action without shutting off too much of 
the terrestrial field by excessive d mping, and in that case 
the variations are greatly obscured. Fortunately the hori- 
zontal components, from the bifilar and the declinometer, 
are much less disturbed, inasmuch as the magnetic lines in- 
duced by the trolleys enter the earth along the normal, or 
very nearly so. The synchronism of the horizontal compo- 
nents at Washington and Toronto continues to be valuable; 
but in the vertical component the amplitudes derived from 
the data show very different sensitiveness, and the sequence 
of crests is also very irregular at times. This misfortune, 
falling upon our observatories, is to be deplored, but it can 
not be avoided, unless by removal of the instruments to loca- 
tions far from all electric lines. In San Antonio, Tex., the 
same difficulty was encountered 3 miles from the trolley line, 
and it was found that such disturbances could be detected 
for a distance of 20 miles. Accordingly our computation 


has been modified by omitting 4V, dz, s, and a, all of which 
depend upon the vertical force. 
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THE NEW MAGNET-WATCH INTEGRATOR. 
During the past two years some experiments have been in 
progress, looking to the perfecting of an apparatus which 
shal! be simple to operate, inexpensive, and at the same time 
able to record the relative variations in the external terrestrial 
magnetic field with considerable accuracy. Itis now believed 
that we have such an instrument, and that the fundamental 
rinciple upon which it is constructed is capable of important 
evelopments. The Weather Bureau could adopt only that 
type of apparatus for general use at its stations which 
admitted of observations as simple as those of a barometer 
or thermometer. The expense of installing and operating 
first-class magnetic observatories makes it quite impractica- 
ble to consider a plan embracing more than three mag- 
netic stations. It will always be necessary, even with suc- 
cessful secondary apparatus, to have some primary observa- 
tories for the measurement of absolute values, and for con- 
trol upon the values from the adopted secondary instruments. 
A proper arrangement would be three first-class magnetic 
stations, one in the East, one in the Mississippi Valley and 
one on the northern Rocky Mountain Plateau, together with 
a magnet-watch integrator at each of the telegraphing sta- 
tions of the service from which daily reports could be for- 
warded. In this way the local conditions of the field could 
be studied. At present, with one instrument at Washington 
only, it is impossible to do more than to indicate the fact that 
there is an important system of forces to be considered, which 
apparently have much to do with the building up of weather 
conditions, especially in the northwest. A record of the mag- 
net-watch for January, 1896, is introduced in place of the 
data excluded on account of the imperfections of the vertical 
force observations. My attention was first called to the pos- 
sibility of developing a new principle for the measurement 
of the variations in the intensity of the terrestrial magnetic 
field by Mr. F. H. Hesse, Salt Lake City, Utah. He related 
that by accident his watch became heavily magnetized, and 
that its rate then varied from day to day through such wide 
ranges, that it attracted his attention and excited his interest 
to observe it carefully. A comparision was made by him with 
a well regulated chronometer. The daily losses or gains in 
seconds were tabulated and plotted as ordinates on a base 
whose unit of length was twenty-four hours. The resulting 
curve, or broken line, was found to have sufficient similarity 
with the mean curve that I published in the MonrH_ty WEATHER 
Review for the normal intensity curve of the solar field, pre- 
sented to the earth with each synodic revolution of the sun 
on its axis, to induce him to send the record to the Weather 
Bureau, with the request that the subject be fully investigated. 
It seemed to me at the time that the germ principle was 
correct, and might possibly be utilized, if a suitable apparatus 
could be procured. Evidently such a mechanism can be re- 
garded as a true integrator of work done in a varying mag- 
netic field, the energy expended being derived from two 
sources; first, the elastic or molecular energy of the watch 
spring, going out as a constant total every twenty-four hours, 
or nearly so, corresponding to the perfection of the watch 
itself; second, the vibrating impulse of the magnetic field on 
the magnet, which would in the course of twenty-four hours 
amount to a certain number of seconds, depending upon the 
strength of the field. If the mechanism is good, then the 
variation in the number of seconds, marked off by the watch, 
can be taken as a measure of the mean intensity of the field 
itself for the elapsed interval of time. By comparing the 
variations in the watch rate with the variations in the field 
as given by the magnetometers, the value of one second in 
dynes can be found. This value is not a vector quantity, as 
it lacks the directional element, but for the purposes in view 
by the Weather Bureau that is not needed. 
Our efforts to perfect the apparatus can be briefly narrated. 


A watch was procured, magnetized by contact with a steel 
magnet, and its record was found promising, but not satis- 
factory. The form of the ordinary balance wheel, being such 
as to bring the two poles back nearly to the center, is ex- 
tremely bad. The two metals comprising the rim, with the 
compensation weights, leaves little metal for the magnetism ; 
also the steel is too soft to retain permanent magnetism. 
Much unreliability is therefore inherent in the common 
watch, and the performance was necessarily disappointing. 

For the period of about a year, Mr. James P. Hall, of 
Brooklyn, N. Y., cooperated with me in a series of observa- 
tions on two similar watches, with the view of ascertaining 
whether synchronisms of rate variation would be found in 
New York City and Washington, D.C. We had a similar par- 
tial success, but not enough to feel that the indications were 
reliable measures of the variations of the magnetic field. 

Finally, I stated the case to Prof. Dr. Th. Edelmann, 
Munich, and he constructed the modified watch-magnet, whose 
record it is proposed to publish as evidence that we have in 
hand a fruitful type of germ apparatus for magnetic varia- 
tions, when the relative values for a given interval, and not 
the absolute values at certain epochs are required. The bal- 
ance wheel was removed from a Charmilles, Geneva watch ; 
the spindle to the escapement was lengthened to about 18 
millimeters, with suitable support in the standard; for the 
balance a hollow cylindrical magnet of the same moment 
of inertia as the original wheel was substituted, length, 20 mm., 
diameter, 3 mm., thickness of steel, about 4mm. There is 
no temperature compensation; the case is nonmagnetic, also 
all the material except the chain and springs. When run- 
ning, the watch is laid on a shelf which is midway between 
two vertical soft iron bars, 224 cm. long and 24cm.in diameter, 
placed end on, 4 cm. apart, along the axis of the bars. The 
effect is to cause the vibrations of the magnet to pass at 
right angles to a field induced by the earth’s field, and vary- 
ing in intensity with it. The iron bars concentrate the ex- 
ternal field and give it a constant direction at the magnet. 
The watch is wound twice daily, at 8 a.m.and8& p.m. The 
standard time is obtained from the noonday signals of the 
U. 8. Naval Observatory, and an accurate comparison of the 
watch is made. The January record is found on Chart V. 
The first curve gives the relative variations of the horizontal 
component of the earth’s magnetic field, as determined at 
Washington and Toronto; the second, the variations in the 
rate of the magnet watch; the third, the variations in the 
pressure for the stations in North Dakota and South Dakota, 
and Canada, as explained in the Monraty WearHer Re- 
view, January 1895, page 7; the fourth, the variations of 
temperature in the same locality. 

Making a comparison of these curves, as heretofore de- 
scribed, we infer that it is the synchronism in the minor 
crests that is apparently due to the magnetic field, the longer 
curvatures being more properly attributed to the convectional 
meteorological system. In the watch curve, the slope is a 
proximately eliminated by the method of plotting the daily 
gains and losses on a zero line. The watch does, however, 
record long-range variations, since, by extending our inspec- 
tion to the record of the subsequent February, March, and 
April, it is found that its hour hand has retreated to about 
11h.40m. for noon, and advanced again to 12h.00m. This 
movement has occurred several times in addition to the sys- 
tem of minor fluctuations that appear on curve No. 2. The 
rate of the watch is occasionally decidedly changed in 24 
hours, since about 300 seconds may be gained or lost on the 
normal run in a single day, and smaller values are also re- 
corded for other days. The most promising feature of the 
experiment is this large measurable quantity which may ulti- 
mately be of much service in determining latent weather 


forces. 
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When all these curves are compared among themselves, the| intensity of the sun’s polar magnetic field. They are then 
general relations of the magnetic and meteorological forces caught up in the earth’s convectional system and transported 
can be defined. The data of the horizontal component, shown eastward in the northern or the southern circuits. The run- 
in curve No. 1, Chart V, is that which evaluates the changes! ning down of these highs, under gravitation, produces a sys- 
in the intensity of the resultant of the combined terrestrial tem of lows, with cyclonic movements, on their periphery, or 
and solar magnetic fields. Now, according to my concep- between two adjacent highs with counterflowing currents in 
tion of the fundamental phenomena, these changes are due the lower strata of air. Similar functions may, to a much 
to certain equivalent solar impressed forces, which I call | smaller extent, be attributed to the tropical highs, but the 
polar and equatorial radiations, and which are equal to | agency of the solar equatorial field obscures this operation, 
the residuals given in curve No. 1, on Chart V, but with re- except, perhaps, in the case of hurricanes, considered as a 
versed sign. Hence we have the law that an increase in the phenomenon embracing many years. In order to success- 
intensity of the solar magnetic output, approaching the earth fully trace these functions throughout the globe, our knowl- 
from the north to the south side of the ecliptic, corresponds | edge must be much increased. Even in the northwest, where 
(1) to an increase in the march of the watch rate, the magnetic | the operation of the polar field is pronounced, the inter- 
field being stronger; (2) to an increase in the barometric pres- mingling of the effects of the polar and equatorial radiations 
sure of the atmosphere, especially in the arctic and the sub- | causes much looseness of synchronism. The intermittent 
tropical magnetic belts; and (3) to a decrease in the tempera-| nature of the rate of the eastward drift is the chief factor in 
ture of the same regions. That is to say, years or seasons of that irregularity, but even so, by paying attention to the 
increased solar output give higher arctic pressures and lower) minor curvatures, it is easily discovered that such a system 
temperatures. Extending this backward to geological periods, of forces as described is constantly at work upon the atmos- 
the Glacial epochs corresponded to increased solar action,| pheric elements. A close detailed comparison of the tem- 
which lowered the temperature in the arctic regions. These peratures and pressures of the northwest, as given on the 
become, therefore, measures of the longest solar period known | daily weather map, extended over several years, not only 


to us. 
In current meteorological phenomena, “ highs” seem to be 
built upon the west Canadian plains by an increase in the 


confirms the accuracy of the adopted period of solar rotation, 
but also the view that has been explained as our working 
hypothesis. 


CLIMATE AND 


> 


CROP SERVICE. 


By James Berry, Chief of Climate and Crop Service Division. 


The following extracts in regard to the general weather 
conditions in the several States and Territories are taken 
from the monthly reports of the respective services. 

Snowfall and rainfall are expressed in inches. 


Alabama.—The most noticeable characteristics of the climatic condi- 
tions for the month were a very general and severe cold wave from the 
3d to 6th, which spread over the entire State, giving freezing tempera- 
ture as far south as the Gulf Coast. The mean temperature was 44.1°, 
or 1.2° above the normal. The highest, 78°, was recorded at Tusca- 
loosa on the 3lst, and the lowest, 9°, at Decatur on the 4th. The aver- 
age precipitation was 4.25, or 1.11 less than normal. The greatest 
——! amount was 8.71, at Healing Springs, and the least, 1.77, at 

ne. 
rizona.—The mean temperature was 47.7°, or about 8° above nor- 
mal. The highest, 90°, at aricopa, and the lowest, 4°, at Flagstaff. 
The average precipitation was 0.55, or about 0.44 below normal. The 
greatest amount was 2.00,at Reymert, and the least, 0.00, at San Simon 
and Texas Hill. 

Arkansas.—The mean temperature was 41.4°, or 3.2° above normal. 
The highest was 78°, at Elon on the 3ist, and the lowest, 4°, at La 
Crosse on the 4th. The average precipitation was 4.09, or normal. 
The heaviest falls were reported from the central parts of the State, 
and the lightest were generally in the extreme northern portion, The 

reatest amount was 6.94 at Camden, and the least, 1.32, at Dardanelle. 
here were about 50 per cent more cloudy days than usual. 

California.—The mean temperature was Ba, or 4.4° above normal. 
The highest was 112°, at Salton, in the desert region, on the 21st, and 
the lowest, 8° below zero, at Boca on the 22d. The average precipita- 
tion was 8.45, or 3.93 above normal. The greatest monthly amount 
was 45.17, at Lagunitas, 6 miles from San Rafael, Marin County, and 
least, “‘trace,’’ at Barstow, in the desert region of San Bernardino 

ounty. 

Colorado.—The month was unusually warm over the entire State. 
Comparison with the normal shows that there was an average excess 
of about 5° daily in the western counties and the San Luis Valley, and 
from 7° to 10° over the mountain districts and the eastern Slope. The 
highest temperature was 75°, at Downing on the 5th, and near 
Crook, Logan County, on the 19th ; the lowest, 24° below zero, at Gun- 
nison on the 5th. The average precipitation was 0.81, or 0.12 below 
normal. The greatest monthly amount was 7.69, at Ruby, Gunnison 
County, and the least, “ trace,’’ at Byers, Arapahoe County. 

Florida.—The mean temperature was 56.5°, or 4.5° below normal. 
The highest was 93°, at Tampa on the 30th, and the lowest, 20°, at 
Milton on the 5th. The average precipitation was 3.96, or 0.55 above 
normal. The greatest monthly amount was 8.01, at New Smyrna, and 


the least, 0.45, at Lemon City. Several severe cold waves passed over 
the State ; the most severe one reached the State on the night of the 
4th, and its influence was felt on the 7th as far south as Jupiter. 

Georgia.—The mean temperature was 44.4°, orabout 1.0° above normal. 
The highest was 75°, at Poulan on the 30th, and the lowest, 5°, at Dia- 
|;mond on the 4th. The average precipitation was 4.11, or about 0.75 
'less than the normal. The greatest monthly amount was 6.47, at 

Whitesburg, and the least, 2.77, at Ramsey. The month was generally 
mild and pleasant. 

Idaho.—The mean temperature was 27.6°. The highest temperature 
was 62°, at Lewiston on the 27th, and the lowest, 25° below zero, at 
Junction on the 13th. The first half of the month the usual January 
weather as regards tem perature prevailed, but with the 15th came a 
succession of chinook * winds which raised the temperature above nor- 
mal and gave everything a spring-like appearance; in many places 
plowing was begun. The mean daily temperature far the last two 
weeks was 12° higher than that of the first half. The average precip- 
itation was 2.92; the greatest amount was 7.85, at Soldier, and the least, 
0.07, at Junction. From the 14th to the 21st rainfall was general and 

reaily above normal. Mr. Frank Adams, observer at Salubria, says: 
‘Forseveral days this month this section was visited by the heaviest 
and most constant downpours of rain that have ever occurred within 
the memory of the oldest inhabitant of this valley; travel of all kinds 
was suspended for 48 hours. The heavy rise of water on the 20th 
caused the low lands to be about five feet under water, doing consid- 
erable damage, washing out six reservoirs and three bridges, and spoil- 
ing a considerable amount of hay throughout this section of the 
country.” 


*|Nore.—The word “chinook” is now used in Idaho to 
designate any warm wind, including warm southwest rain 
winds; but such usage is contrary to meteorological author- 
ity, and will not be adopted in.the WeraTHER ReE- 
view. An indiscriminate use of this word has also sprung 
up in the Mississippi Valley. The technical usage of pro- 
fessional meteorology is the only one that can be allowed in 
the MonrHty WeaTHER Review. For the present, therefore, 
the term “chinook” will only be applied to those winds that 
can be distinctly proven to be warm, dry, descending winds, 
and as the term “foehn” has not yet been misapplied by 
American newspaper usage, that word will be preferred. We 
can not have an exact science of meteorology unless our words 
have an exact signification and are used with precision.—C. A.] 


MONTHLY WEATHER REVIEW. 


JANUARY, 1896 


Jowa.—The mean temperature was 23.4°, or 7° above normal. The 
highest was 68°, at Neola on the 10th, and the lowest 20° below zero, at 
Cresco on the 4th. The average precipitation was 0.48, or 0.90 below 
normal. The greatest monthly amount, 2.10, occurred at Seymour, and 
the least, “‘trace,’’ at Denison and Rock Rapids. 

Itinois.—Excepting the very short sharp cold wave of the 3d to 5th, 
and the slight cold period from the 12th to 14th, principally in north 
and northwest counties, the month was uniformly warm, averaging 6.2° 
above normal. The minimum was 15° below zero, at Ashton on the 
morning of the 4th, and the maximum, 61°, at Cairoand Mt. Vernon 
on the 50th. Rainfall was largely lacking up to the 21st, when a rain 
period of four days gave most of the rain for the month ; this, with 
the rainfall on the 3lst, comprised the rain periods. The average fall 
was 1.16, or 1.09 below normal, and the lowest which has been recorded 
since 1878. The northern section was especially lacking in precipita- 
tion, the snowstorms being very light and few. The least precipitation 
reported was 0.43 at Morrisonville, and the greatest, 3.54, at Greenville, 
about 30 miles south of the former. The average snowfall was 1.1 
inch ; most of the snow, however, fell in the northern sections in two 
light storms. The amount of snow on the ground was very small at 
the beginning of the month, and on the 15th there was but a trace in 
the northeast country, while the month ended with bare ground, prac- 
tically free from frost and very muddy. 

Indiana.—The mean temperature, 29.8°, was 5.6° above normal. The 
highest temperature, 60°, was reported from Evansville on the 30th, 
and at Edwardsville on the 31st, and the lowest, 14° below zero, at 
Tipton on the 4th. The average precipitation, 1.26, was 1.68 below 
normal. The greatest monthly amount, 2.68, occurred at Hammond, 
and the least. 0.55, at Vincennes. 

Kansas.—The mean temperature was 34.2°, or 6.3° above normal. 
The highest temperature was 77°, at Goodland on the 20th, and the 
lowest, 18° below zero, at Wallace onthe 3d. The precipitation was 
0.19 below the average. The greatest monthly amount, 1.45, occurred 
at Coldwater, and the least, 0.16, at Wallace. The month was one of 
the cloudiest and foggiest Januaries on record. 

Kentucky.—The mean temperature was 36.1°, or 2.1° above normal. 
The highest was 74°, at Alpha on the 3lst, and the lowest, 3° below 
zero, at Caddo on the 4th. The average precipitation was 1.25, or 2.73 
less than normal. The greatest amount was 2.51, at Canton, and the 
least, 0.15, at Greensburg. The month was generally damp and gloomy 
on account of the large excess of cloudiness and frequent fogs. 

Louisiana.—The mean temperature was 49.4°, or 1.5° below normal. 
The highest was 83°, at Lawrence on the 3lst, and the lowest, 14°, at 
Oxford on the 5th. The average precipitation was 3.21, or 1.25 less 
than normal. The greatest monthly amount was 8.71, at Trinity, and 
the least, 1.16, at Melville. 

Maryiand.—The mean temperature was 31.9°, or normal. The high- 
est was 66°, at Boettcherville on the 30th, and the lowest, 13° below 
zero, at Deer Park on the 6th. The average precipitation was 1.80, or 
1.46 below normal. The greatest monthly amount was 3.33, at Bur- 
kittsville, and the least, 0.90, at Deer Park. 

Michigan.—The mean temperature was 23.1°, or 2° above normal. 
The highest was 54°, at Three Rivers, and the lowest, 25° below zero, 
at Sault Ste. Marie and Boon on the 5th. The average precipitation 
was 1.40, or 0.96 below the normal. The greatest monthly amount was 
3.97, at Sault Ste. Marie, and the least, 0.45, at Flint. 

Minnesota.—The mean temperature was 12.3°; the highest was 53°, at 
Pleasant Mounds on the 10th, and the lowest, 48° below zero, at Leech 
Lake Dam on the 4th. The average precipitation was 0.76, or slightly 
below normal, but badly distributed. there was an excess in the 
northern two-thirds of the State, but the ay ror A in the southern 
portion was so — as to reduce the average to less than normal. The 
rreatest monthly amount was 3.35, at Lutsen, and the least, “‘ trace,”’ at 
Bingham Lake. 

Mississippi.—The mean temperature was 45.5°, or about norma!. The 
highest was 77°, at Magnolia on the 3ist, and the lowest, 10°, at French 
Camp on the 5th, and Yazoo City on the 4th. The average precipita- 
tion was 4.20, or 1.30 below normal. The greatest montly amount was 
7.92, at Fayette, and the least, 2.52, at Pearlington. 

Missouri.—The mean temperature was 32.7°, or 5.6° above normal. 
The highest was 71°, at Willow Springs on the 9th, and the lowest, 9° 
below zero, at Unionville on the 3d. The average precipitation was 
1.16, or 0.69 below normal. The greatest monthly amount was 3.97, at 
New Madrid, and the least, 0.27, at Conception. Ata very few stations 
a precipitation was slightly in excess of normal, but, as a rule, it was 
deficient. 

Montana,—The mean temperature was 20.0°, or about 9° above nor- 
mal. The highest was 65°, at Bozeman on the 8th, and the lowest, 41° 
below zero, at Kipp on the 3d. Some very sudden changes in temper- 
ature occurred on the 16th and 17th; at Dillon on the 16th it rose from 
6° to 40° in two hours; at Red Lodge on the same date from 21° below 
zero to 20° above in one hour; at Kipp, on the 17th, from 11° below 
zero to 21° above in 9 minutes, and at t wistown, on same date, from 


10° to 30° in three hours. The average precipitation was 0.94, or about 

normal. The greatest monthly amount was 4.04, at Troy, and the least, 

0.05, at Manhattan. The month was remarkably mild and pleasant. 
Nebraska.—The mean temperature was 28,4°, or 9.6° above normal. 


The highest was 78°, at Brokenbow on the 30th, and the lowest, 20° 
below zero, at Whitman onthe 3d. The average precipitation was 0.37, 
or 0.31 below normal. The greatest monthly amount was 1.30, at Fort 
Robinson, and the least, “trace,’’ at several stations. 

Nevada.—The mean temperature was 33.9°, or 6.7° above normal. 
The highest was 70°, at Hamilton on the 8th, and the lowest, 26° below 
zero, at Stofiel on the 13th. The average precipitation was 1.80, or 0.51 
above normal. The greatest monthly amount was 10.70 at Lewers 
Ranch, and the least. 0.06, at Silver Peak. - 

New England.—The mean temperature was 21.5°, or 1.8° below _nor- 
mal. The highest was 50°, at Vineyard Haven on the 3d, and Nan- 
tucket on the 24th, and the lowest, 27° below zero, at West Milan on 
the 7th. The average precipitation was 1.92, or 2.02 below normal. 
a eee monthly total was 3.70, at Natick, and the least, 0.31, at 

airfield. 

New Jersey.—The mean temperature was 28.6°, or 0.9° below normal. 
The highest was 61°, at Millville on the 24th, and the lowest, 7° below 
zero, at Somerville on the 6th. The average precipitation was 1.66, or 
2.22 below normal. The greatest monthly total was 2.81, at Moores- 
town, and the least, 0.68, at Belvidere. 

New Mexico.—This was the warmest January in New Mexico that 
has been recorded by the Service. The highest temperature was 
75°, at Eddy on the 20th, and the lowest, 12° below zero, at Springer 
on the Ist. The precipitation was considerably below normal. The 

reatest monthly amount was 1.65, at Chama, and the least, 0.00, at 
ingle, and “trace”’ at Fort Union, Gallinas Springs and Los Lunas. 

North Carolina.—The mean temperature was 38.7, or 1.5° below nor- 
mal. The highest was 70°, at Oakridge and Marion on the 30th, and 
the lowest, 2° below zero, at Linville on the 4th. The average precipi- 
tation was 2.79, or 1.71 below normal. The greatest monthly amount 
was 4.74, at Horse Cove, and the least, 1.12, at Rockingham. 

North Dakota,—The mean temperature was 29.4°, or 2.9° above nor- 
mal. The highest was 58°, at Fort Yates on the 10th, and the lowest, 
42°, below zero, at Gallatin on the4th. The average precipitation was 
0.70, or 0.11 above normal. The greatest monthly amount was 2.02, at 
Williston, and the least, 0.08, at Portal. 

Ohio.—The mean temperature was 29.4°, or 2.6° above normal. The 
highest was 70°, at Defiance and New Waterford on the 30th, and the 
lowest, 14° below zero, at New Waterford onthe 4th. The average 
precipitation was 1.67, or 1.37 below normal. The greatest monthly 
amount was 3.40, at Dupont, and the least, 0.20, at Annapolis. 

Oklahoma,—The mean temperature was 40.3°, or 9.2° above normal. 
The highest was 79°, at Mangum on the 9th, and the lowest 2° below 
zero, at Purcell on the 4th. The average precipitation was 1.04, or 0.86 
below the Fort Sill normal. The greatest monthly amount was 2.54, at 
Kemp, and the least, 0.25, at Eufaula. 

Oregon.—The mean temperature was 40.2°, or 4.2° above normal. 
The highest was 70°, at Langlois on the 6th, and the lowest, 6° below 
zero, at Beulah on the 12th. The average precipitation was 8.76, or 
2.30 above normal. The greatest monthly amount was 27.12, at Glenora, 
and the least, 1.05, at Lone Rock. 

Pennsyloanta.—The mean temperature was 27.6°, or 3.4° above nor- 
mal. The highest was 60°, at Chambersburg and Shinglehouse on the 
30th, and the lowest, 15° below zero, at Shinglehouse on the 6th. The 
average precipitation was 1.43, or 2.13 below normal. The greatest 
monthly amount was 2.40, at Shinglehouse, and the least, 0.52, at 
South Eaton. 

South Carolina.—The mean temperature was 43.8°, or 2.6° below nor- 
mal. The highest was 72°, at Spartanburg on the 18th, Gillisonville 
and Little Mountain on the 30th, and Trial on the 3lst. The lowest 
was 9°, at St. Georges.on the 5th. The average precipitation was 3.02, 
or 1.38 below the normal. The greatest monthly amount was 4.54, at 
Longshore, and the least, 1.51, at Cheraw. 

South Dakota.—The mean temperature was 18.6°, or 7.6° above nor- 
mal. The highest was 79°, at Fort Meade on the 21st, and the lowest, 
28° below zero, at Ashcroft on the 2d. The average precipitation was 
0.34, or 0.17 below normal. The greatest monthly amount was 1.10, at 
Oelrichs, and the least, “trace,’’ at Highmore, Nowlin, Parksten, and 
Vermilion. The month as a whole was unusually mild. 

Tennessee.—The mean temperature was 39.2°, or more than 2° above 
normal. The highest was 71° at St. Joseph on the 30th and Elizabeth 
on the 3lst; the lowest, 5°, at Bristol and Sewanee on the 3d and Ragby 
on the 4th. The average precipitation was 2.28, or 2.56 below normal. 
The greatest monthly amount was 5.85, at Tullahoma, and the least, 
0.46, at Elizabeth. 

Texas.—The temperature, on an average for the State, was 3.5° above 
normal. The highest was 92°, at Twohig on the 22d, and the lowest, 
1°, at Coldwater on the 3d. The precipitation averaged 0.27 above 
normal. It was in excess in all sections —— along the coast. The 
greatest monthly amount was 15.40, at Marshall, and the least, “ trace,’’ 
at Sierra Blanca. 

Uiah.—The mean temperature was 28.4°, or much above normal; the 
last half of the month there wasan excess of about 15°. The highest 
was 66°, at St. George on the 2ist, and the lowest, 17° below zero, at 
Fort Duchesne on the Ist. The average precipitation was 0.81 below 
normal. The greatest amount was 2.45, at Huntsville, and the least, 
0.05, at Loa. e average depth of snowfall was 3 inches. 
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Virginia.—The mean temperature was 35.3°, or 1.6° below normal. 
The highest was 68°, at Birdsnest on the 24th, and the lowest, 4° below 
zero, at Monterey on the 4th. The average precipitation was 2.20, or 
2.18 below normal. The greatest monthly amount was 3.54, at Char- 
lottesville, and the least, 0.75, at Saltville. 

Washington.—The mean temperature was 36.5°, or 2.2° above normal. 
The highest was 74°, at Kennewick on the 10th, and the lowest, 6° 
below zero, at Hunters. The average precipitation was 7.80, or 2.25 
above normal. The greatest monthly amount was 26.93, at East Clal- 
lam, and the least, 0.35, at Kennewick. The greatest excess occurred 
in the western part of the State; in the eastern section the excess 
was slight. 

West Virginia.—The mean temperature was 32.3°, or about normal. 
The highest was 62°, at Bluefield on the 18th, and the lowest, 5° below 


zero, at Nuttallburg on the 5th. The average Mage seiner y was 1.59, or 
decidedly below normal. The greatest monthly amount was 2.72, at 
Weston, and the least, 0.67, at Hewlett. 

Wisconsin.—The mean temperature was 18.6°, or 4.8° above normal. 
The highest was 53°, at Meadow Valley on the 29th, and the lowest, 
38° below zero, at Butternut, on the 5th. The average precipitation was 
0.97, or 0.68 less than normal. The greatest amount was 2.40, at How- 
ard, and the least, 0.40, at Spooner. 

Wyoming.—The mean temperature was 27°, or about 5° above nor- 
mal. The highest was 70°, at Embar on the 9th, and the lowest, 25° 
below zero, at Sheridan on the 3d. The average precipitation was 0.79, 
or only slightly above normal. The greatest monthly amount was 2.21, 
at Yellowstone, and the least, 0.24, at Lander. 


SPECIAL CONTRIBUTIONS. 


CLOUD OBSERVATIONS AND AN IMPROVED 
NEPHOSCOPE. 


By C. F. Marv, Professor U.S. Weather Bureau (dated April 


Observations and studies of clouds, their forms, heights, 
velocities and directions of motion, constitute at present per- 
haps the most important source of information as to what is 
going on in the upper atmosphere. Much attention has been 
concentrated upon the faithful and regular observation of 
temperature, rainfall, winds, etc., within a few feet of the sur- 


face of the earth, but here the influences of local surround- | 


ings are always a more or less important factor, whereas the 
character and behavior of clouds result from the operations 
of great forces on large masses of the atmosphere, unmodified 
by important disturbing causes. If thoroughly studied, classi- 
fied and understood, the cloud phenomena should greatly aid 
meteorologists in explaining much that is now obscure or un- 
known concerning the changes of storm and sunshine, wind 
and calm that constantly succeed one another. Accurate ob- 
servations of surface conditions have a real importance and 
value in themselves, and have thus far absorbed practically 
all the attention, whereas the observation of clouds has gen- 
erally been accorded a place of secondary importance, and 
has been conducted in a more or less imperfect manner; in 
fact, the best class of cloud observations has been made by 
only a few special students. This subject has been exten- 
sively discussed at the several meetings of the International 
Congress of Meteorologists, and as early as 1891 the matter 
was placed in the hands of a permanent committee. One re- 
sult of their labors is shortly to go into effect, namely, an 
agreement entered into by nearly all the meteorological serv- 
ices of the world to observe and study clouds systematically 
ra according to a uniform scheme at a few selected stations 
for a period of one year, beginning May 1, 1896.* The obser- 
vations to be conducted by the Weather Bureau will be made 
in the most complete and comprehensive manner at Wasb- 
ington, and somewhat less elaborately at other selected sta- 
tions. 

Elements in cloud observations —The following list sets forth 
the several elements that may be considered in cloud obser- 
vations: 

1) Kind or name of cloud. 

t3} Direction of the cloud from the observer; that is, its 
azimuth. 

(3) The angular elevation of the cloud above the horizon; 
that is, its angular altitude. 

(4) The direction of its motion measured on a horizon- 
tal plane; that is, the azimuth of its motion. 

6} The apparent velocity of its motion. 

6) The height of the cloud; that is, the vertical distance 
of the cloud above the surface of the earth. 


*This date has recently been changed to August 1, 1896.—C. A.] 
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Cloud forms.—Clouds take on an infinite variety of forms 
and structures, but these, nevertheless, may be grouped into 
some ten or fifteen classes or typical varieties. A systematic 
classification of this sort has been presented by the Inter- 
national Cloud Committee that is quite generally acceptable 
to meteorologists, although any such classifications must 
always be regarded as purely arbitrary and conventional. 
The general adoption everywhere of one such classification is 

highly desirable, as it provides a uniform and convenient 
system of names for clouds of the different kinds, however ob- 
| jectionable any one classification may be in itself. The cYoud 
| committee will publish soon a cloud atlas containing plates 
representing typical cloud forms obtained by selection from 
large numbers of cloud photographs. 

The following table, which gives the mean heights and 
velocities of the different cloud forms, will be of interest. 
The data contained therein is the result of a large number of 
‘measurements made at the Blue Hill Meteorological Observa- 
tory, Massachusetts : 

Mean heights and velocities of clouds grouped into five levels. 
{Annals of the Astronomical Observatory of Harvard College, Vol. XXX, Part III 


pa eee made at Blue Hill Observatory. The velocities are given in meters per 
second. 


Mean height. Mean velocity. 


Summer| Winter | Summer) Winter 
half half half half 
year. year. year. | year. 


Meters. | Meters. 
8, 228 5, 089 24.1 40.9 


Mean heights and velocities of the different cloud forms. 


Alto-stratus ....... 6, 481 | 2,980 23.3 10.0 
ccs 3,195 | 2,931 9.4 21.3 


The following is the classification recommended by the 
committee : 

Generally each class is divided into two varieties; (a), de- 
tached or rounded forms which appear chiefly in dry weather, 
and (b), widespread veil-like forms seen more frequently in 
rainy weather. Five main types are recognized : 

A. Highest clouds, mean elevation 9,000 meters. 
a) 1. Cirrus, isolated feathery clouds. 
2. Cirro-stratus, fine whitish veil. 
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B. Intermediate clouds, elevation 3,000 to 7,000 meters. 
8. Cirro-cumulus, fleecy clouds in small white 
(a) balls and wisps. 
4. Alto-cumulus, denser and larger fleecy clouds 
with shaded portions. 
(6) 5. Alto-stratus, thick veil of gray or bluish color. 
©. Low clouds, elevation less than 2,000 meters. 
3 6. Strato-cumulus, large balls or rolls of dark cloud. 
b) 7. Nimbus, rain clouds. 
D. Clouds formed by the diurnal ascending currents. 
8. Cumulus, wool-pack clouds, elevation of base 1,400 
meters, apex 1,800 meters. 
9. Cumulo-nimbus, thundercloud; elevation of base 
1,400 meters, apex from 3,000 to 8,000 meters. 
E. Elevated fog, below 1,000 meters. 
10. Stratus, lifted fog. 

A more detailed description of the cloud forms classified 
above will be found in Instructions for Observers of the 
Weather Bureau, page 18. Washington, 1895. 

Name of cloud.—The kind or name of the cloud in any par- 
ticular case must be decided upon by the observer’s own judg- 
ment. Instrumental means are unavailable in observing this 
element. Some of the remaining items in the above list of 
elements can be observed more or less perfectly without in- 
strumental aid, but others require instruments, and all are 
much better made by their use. A single instrument suffices 
for making all the measurements, although special devices are 
more generally employed in measuring the height of clouds, 
owing to the need of greater accuracy. 

The improved nephoscope—The instrument employed for 

neral cloud observations is called a nephoscope. Many 

orms of this instrument have been devised and used, but, 
with scarcely an exception, they consist of a horizontal mir- 
ror so arranged that the reflected image of the cloud in ques- 
tion is observed. In most, or all of the forms with which 
the writer is familiar, the utility of the instrument is limited 
more or less, and although some of the elements mentioned 
above can be observed in a satisfactory manner, others can 
not be determined at all, or are observed with difficulty or 
inaccurately. Many forms of nephoscope are inconvenient 
to use, and the deduction of final results involves unneces- 
sary numerical computations. In the instrument described 
below, which was devised for the use of the Weather Bureau 
observers, the writer has sought to extend the utility of the 
nephoscope to the observation of every possible element; to 
insure a uniform degree of accuracy; to provide that the 
manipulation shall be as convenient as possible, and to choose 
such dimensions that the numerical computations incident to 
the reduction of observations shall be reduced to the mini- 
mum. The writer desires to acknowledge his indebtedness to 
Prof. Cleveland Abbe for many valuable suggestions. 

The instrument is shown in Fig. 1, as arranged for general 
cloud work. The circular frame, A, is mounted upon three 
leveling screws, and its upper surface is graduated to degrees, 
numbered from 0 to 360, the numbers increasing in a direc- 
tion contrary to the direction of motion of clock hands. This 
direction is adopted at the suggestion of Professor Bigelow, 
as this sequence of angles conforms to that which obtains in 
the ordinary conception of trigonometrical functions, as also 
in the positive cyclonic rotation, and in magnetic elements. 
The plate and mirror, M, revolve smoothly within the circular 
rim A, being carried upon a hollow vertical axis at the center. 
The arm, B, carrying the sighting staff, S, also revolves upon 
the central axis, the outer end traversing the narrow annular 
space between the mirror and graduated rim. The staff, S, is 
telescopic in construction, and is attached to the arm at B by 
a hinge which permits the staff to be inclined from the vertical 
to any extent, but always in a plane perpendicular to the mirror. 
The top portion of the staff is geoviaed with a crosshead,which 


is surmounted by a small sighting knob, s. The crosshead 
is adapted to receive the secondary staff, S’,which slides with 
gentle friction through the crosshead, and is tipped at either 
end with small secondary sighting knobs, s’ a 3’. By rea- 
son of the telescopic construction of the staff, S, the cross- 
head can not only be turned about in any direction, but it 
and the sighting knob, s, can be raised by various amounts, 
being held in place by friction. The hinge at B is made in 
such a manner that when the staff, S, is placed in a vertical 
position the small rod sliding inside can be forced down into 
a hole in the hinge, the effect of which is te lock the hinge 
so that the staff is held rigidly in a vertical position. The 
purpose of this arrangement will appear when the manner 
of using the nephoscope for observing apparent cloud veloci- 
ties is described. 


Fic. 1.—The Improved Nephoscope. 


A fine line crossing the center of the mirror is etched upon 
the surface of the glass, and is graduated into millimeters, 
the zero of the scale being placed at the center. The radius 
of the mirror is slightly more than 10 centimeters (4} inches). 
Two circles, of 5 centimeters and 10 centimeters radius re- 
spectively, are also engraved on the glass. 

The center of the glass is pierced with afine pin hole. A 
short length of silk twist is passed through this and the hol- 
low axis of the instrument, and has attached to it below a 
small weight, whereas, the end above the mirror is fastened to 
the sighting knob, s. The thread is kept taut at all times by 
the small weight below, and if detached from the staff, S, is 

revented from passing entirely through the mirror by the 
soe at the end. When in use, the nephoscope is mounted 
upon a hollow support, most conveniently made with iron 
piping, thus providing a sufficient space for the movements 
of the small weight which is a convenient, although not a 
omceme adjunct, as the result may be obtained in other 
ways. The weight is so formed that when not required, or 
for security in transportation, it may be screwed within the 
hollow axis of the nephoscope. 

The knob, s, is shown enlarged at K in the figure, the con- 
struction there shown being adopted in order that the line of 
the silk thread shall range accurately with the center of the 
mirror and the center of the sighting knob, in whatever po- 
sition the staff may be placed and however the crosshead 
may be turned. It will be seen from the figure that the sight- 
ing knob, s, above the crosshead is formed of a separate piece 
pointed at the lower end, upon which it pivots within the up- 
per portion of the cross. By this construction the thread is 
prevented from winding around the staff when the latter is 
rotated. The round knob at the extreme top is slotted so 
that the thread always draws from the center. 
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The object of the thread is to facilitate the measurement 
of the angular altitude of a cloud. In the use of the instru- 
ment, the angle between the thread and the mirror is the an- 
gular elevation of the cloud observed, which, for most pur- 
poses, can be measured with sufficient accuracy by the use of 
an ordinary semicircular protractor of about 10 centimeters 
radius (34to 4 inches). The one shown at the side of the 
figure is provided with a small, pointed projection at the cen- 
ter of the arc. When applied to the mirror so that the point 
enters the small hole in the center, the angle of the thread 
may be read off with a very considerable accuracy. 

A small level of the usual construction accompanies each 
instrument, and, if desired, can be permanently attached, 
although the detached level is believed to be better, and pos- 
sibly less expensive. 

Thus constructed the nephoscope becomes a very accurate 
cloud altazimuth, and is useful in many other kinds of ob- 
servation where horizontal and vertical angles are to be 


-measured, such as auroras, halos, kites, wind vanes, etc. 


For the best results each instrument should be provided 
with two mirrors. The one for general use should be made 


of black glass, ground true and flat. A splendid substitute 
for the black glass, which is rather difficult to procure, con- 


sists of an ordinary piece of clear glass such as is uséd in 


mirrors, but from which the silvering has been removed and 


the. surface coated evenly with perfectly black paint. The 
top surface of such a glass becomes a partially reflecting sur- 
face. The loss in brilliancy from the partial reflection is of 
great advantage in observing strongly illuminated clouds. 
Nothing more than such a mirror is required, except, in rare 
cases, when the clouds are dark and are devoid of any dis- 
tinct and well-defined markings. A silvered mirror reflect- 


a? strongly from the top surface is then required. The 
ordi 


nary mirror, silvered on the back, gives rise to double 


teflections that, at times, become troublesome. 


Exposure-—For repeated and frequent observations some 
convenient and stable support should be provided and estab- 
lished at a point commanding an uninterrupted view of the 
sky. The nephoscope is to be placed upon its support so 
that the zero of the graduated circumference is set to the 
south point of the horizon. This adjustment being once es- 
tablished, it is convenient to provide that the points of the 
leveling screws of the nephoscope fall, respectively, the one 
within a conical hole, another within a V-groove, and the 
third resting upon a flat surface. When returned to this 
support after removal the adjustment of the instrument to 
the south point is preserved. 

Methods of observation—The manner of using the nepho- 
scope will be understood from a description of the method of 
observing each of the elements given in the list above. 

The theory of the nephoscope requires that the mirror be 
accurately horizontal. This condition is secured in a satis- 
factory manner by means of the leveling screws, aided by the 
small level accompanying the instrument. 

Passing element number (1) on the list—that is, the name 
of the cloud, which, as we have seen, must be determined 
directly—the manner of observing the azimuth of a cloud 
will be described : 

(2). Looking at the mirror of the nephoscope, the image of 
the desired cloud is found, and the observer moves his head 
until the middle of the cloud image, or whatever point is to 
be considered, is seen at the very center of the mirror, which 
is marked by the small hole through the glass. It is neces- 
sary of course to avoid double vision by using one eye only. 
Keeping the cloud image always at. the center of the mirror, 
the sighting staff, S, of the nephoscope is revolved about the 
central axis and inclined until the small sighting knob, s, is 
likewise seen reflected with the cloud from the center of the 
mirror. At this moment of time the azimuth of the cloud is 


the reading on the graduated circle opposite the index at- 
tached to the base of the sighting staff. 

(3). The angular altitude of the cloud is likewise shown 
from the setting we have just described—that is, the angle 
made by the thread as it stretches from the center of the 
mirror to the center of the sighting knob, s, is the altitude of 
the cloud when it is in range with the knob. This angle is 
measured by placing the straight edge of the protractor on 
the mirror with the pointed projection entering the hole in 
the middle of the mirror. 

It will be noticed that thus far the sighting staff is beyond 
the center of the mirror from the observer, so that the re- 
flected image of the staff appears in the mirror. It is also 
possible to have the staff on the side nezt to the observer, but 
in this case the adjustment must be made so that the knob, s, 
is in the direct line from the center of the mirror to the ob- 
servers eye. The angular altitude of the cloud is given just 
the same as before, by this method of observing, but the azi- 
muth of the cloud will be 180° different from the reading of 
the azimuth circle. The first described method is preferable. 

(4). Azimuth of motion of cloud.—The direction in which the 
cloud is moving is obtained with the nephoscope as follows: 

The cloud in question is brought in range and the sighting 
knob, s, adjusted exactly as described under (2). Unless the 
cloud is moving very slowly, the image in a very few seconds 
will be seen to move away from the center of the mirror. 
Two methods of following the image are now open to the 
observer : 

First method.—Follow the motion of the cloud by keeping 
the images of the knob and the cloud together, not by moving 
the sighting staff, which under no circumstances must be 
changed from its first position, but by moving the head. As 
the cloud image thus appears to traverse the mirror from the 
center to the circumference, the mirror is turned upon its 
axis so that the line of graduations across its surface appears 
to intersect the cloud and the knob,s. When it is found that 
this line has been set to coincide with the path of the cloud 
image—that is, when the cloud follows along the line—then 
the latter is parallel to the direction of the cloud motion. 
Before describing the manner of reading off the azimuth of 
the motion, the second method will be given, as follows: 

Second method.—Instead of moving the head so that ths 
cloud and the knob may be kept together on the mirror, the 
head may be kept stationary, that is, the head is held so that 
the knob is seen always at the center of the mirror. The 
cloud image will now, even more rapidly than before, appear 
to move toward the edge of the mirror, which, as before, 
must be turned until the graduated line is so placed that the 
cloud appears to follow it closely. Here, again, the line is 
in the same direction as the cloud motion. 

The actual position of the line should be the same whether 
the cloud image was followed by the first or second method. 
After following the cloud toward the edge of the plate the 
reading on the graduated rim, where the cloud appears to 
pass off the plate, will be by the first method, the direction 
whence the cloud came, but by the second method the direc- 
tion toward which the cloud is moving. 

The two methods contrasted.—In the first method the speed 
with which the cloud image traverses the plate depends upon 
the height of the knob above the mirror. As this is always 
less than the height of the head above the mirror the appar- 
ent speed will be much less by the first than by the second 
method. The first method is, therefore, not so well adapted 
to determine the direction of motion of very high or very 
slow moving clouds, nor those whose forms change greatly in 
a few seconds. In general, the second method will be best to 
employ where directions of motion only are desired. 

It is important that the different results obtained by the 
two methods be not confused in case observations are made. 
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in both ways. In observing the apparent velocity of clouds 
the first method of following the cloud image must alone be 
used, and while in general the second method is best where 
directions of motion only are desired, observers will, perhaps, 
avoid confusion and errors by making both classes of obser- 
vations by the first method. 

It will be noticed here that having adjusted the nephoscope 
on the cloud, and having set the line on the mirror to coin- 
cide with the direction of cloud motion, these operations 
have determined each of the three elements (2), (3), and (4); 
that is, the reading on the graduated rim opposite the base 
of the sighting staff is the azimuth of the cloud; the angle 
between the thread and the mirror is the angular altitude of 
the cloud; and finally, the direction of motion is determined 
from the position of the line on the mirror. 

(5). The observation of the apparent velocity of the cloud 
is attended with a little more complication than any of the 
preceding elements. It consists in following the cloud image 
according to the above-described first method, and in noting 
the number of divisions on the graduated line traversed in 
a stated number of seconds, for example, 30seconds. Instead 
of this we may note the number of seconds required for the 
cloud image to traverse a fixed distance on the plate, say, 
for -* from the center to the edge, or half-way to the 
edge. The two circles engraved on the mirror are for this 
purpose. In order that the apparent velocity of one cloud 
may be compared with that of another it is necessary that 
the vertical distance of the sighting knob above the mirror 
be constantly the same, or, if different, that the height be 
known. 

Furthermore, the actual velocity can be determined from 
the apparent velocity when the height of the cloud is known. 
From many observations that have already been made it 
has been discovered that there is quite a definite relation be- 
tween the heights of clouds and their appearance. These 
relations are roughly indicated in the cloud classification 
already given, and more accurately in the table of heights 
and velocities. It therefore results that observations of ap- 
parent cloud velocities by the nephoscope can be made to 
give very fair ideas of the actual velocities of the clouds 
themselves, and the nephoscope described above has been 
arranged with particular reference to this use. 

For this purpose the hinged joint is locked, in the manner 
already described, so that the sighting staff assumes its verti- 
cal ition. The knob, s, is now disregarded and the 
mR oy are sighted with reference to the knobs, s’, or s’’, ac- 
cording to convenience. The arm, S’, slides easily through 
the crosshead, and can be revolved about the vertical staff, 
S, which motions, together with the rotation of the staff 
around the central axis is always sufficient to bring the 
knobs in range with any cloud, except it be of low eleva- 
tion bo | 20°). The observation of such low clouds is 
not altogether desirable. The knobs, in whatever position 
set, are always a constant distance above the mirror, namely: 
4.73 inches (12cm.). The line engraved across the mirror 
is graduated to millimeters. Accepting these dimensions 
it will be found on computation that the number of milli- 
meters traversed by a cloud image in 30 seconds will be the 
velocity of the cloud in miles per hour, provided, the cloud 
is just one mile high. If the cloud is two miles high the 
velocity will be double, and so on in like proportion for other 
heights. 

This same relation holds equally well for any other system 
of units, for example, the space traversed by the cloud image 
in 80 seconds measured in millimeters is the velocity in kilo- 
meters per hour of a cloud 1 kilometer high. 

In order to obtain the velocity in meters per second on the 
basis of a cloud 1,000 meters high, it is necessary to time the 
cloud for 25 seconds. One-third the space traversed on the 
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millimeter scale of the mirror is then the velocity in meters 
per second. 

These explanations show the advantage of exercising a 
proper choice in selecting the dimensions of the parts of the 
nephoscope, and how simple the computation of actual cloud 
velocities then becomes. 

Owing to the slow motion of the cloud images in some 
cases, the rapid motion in others, or the rapid change of the 
cloud forms in still others, it may not always be possible to 
observe the motion for just the specified time. In such cases 
the time may be halved or doubled forexample. At any rate, 
the method of observation outlined above forms a good basis 
for general work in observing apparent cloud velocities. 

The relations which exist between the actual velocity of a 
cloud and the velocity of its image in the nephoscope are 
brought out in more detail in the following explanation : 

The cloud is supposed to move in a horizontal direction, 
such as A B in the diagram. Its image in the horizontal mir- 
ror, M M, sighted in reference to the knob P, traverses the 
space a b. 

A B_ Let S=space traversed by the 
cloud in time t, and let m = space 
traversed by the image in the same 
time. 

Let H = height of cloud above 
the point P; leth=height of point 
P above mirror; also, let V= ve- 
locity of the cloud. Now from 
the principles of mechanics: 

Space 5 

time 

But from the properties of the 
similar triangles PAB and Pab, 
whose altitudes are H and A, re- 


spectively, 


Introducing this in the equation above we have for the gen- 

eral equation of velocity: 
mH 

We can now measure the quantities entering this equa- 
tion (a) in any units whatsoever, according as we desire to 
express the velocity in (1), miles per hour; (2), kilometers 
per hour; or (3), meters ir second, etc. Moreover we can 
select such values of ¢t and h, and employ such units of meas- 
urement for m that fora convenient height (H=one mile, one 
kilometer, or 1,000 meters, for example) V ‘may be made 
numerically equal to m, or, at most, the two shall be in some 
such simple relation as V=4 m, as already found. 

The computations by which these results are obtained are 
given for the separate cases, as follows: 

1. For velocity in miles per hour. 

In all cases it will be necessary to measure ¢ in seconds, and 
it has been found most convenient to measure both m and h 
in millimeters. For miles per hour in the case of a cloud 1 
mile high, we must consider that there are 3,600 seconds in 
1 hour. In this case equation (a) may be written: 


V in miles per hour = 5,600 m 


th 


Now /h and m may be measured in any units so long as the 
same unit is employed for both. Millimeters are therefore 
sufficient, and it 1s plain that if we make ¢ multiplied by h= 
3,600, we shall have the exceedingly convenient and simple 
relation: V=m. 

This is accomplished if we take t=30 seconds and h = 120 


4 
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mm., both numbers fortunately are very convenient and suit- | tions shall first decide upon some particular cloud, or spot on 


able for their respective purposes. the cloud, to be measured. Telephonic communication is 
2. For the case of kilometers per hour, it is plain that in quite indispensable for this purpose. When a mutual iden- 

the same manner as in (1) the equation of velocity becomes: tification of a spot has been reached each observer measures 

3,600 m with his nephoscope the altitude and azimuth of the spot at 
th 
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the same moment of time. The mathematical computation 
; ‘ by which the height of the cloud is deduced from such observa- 
and that here again, as before, V=m, when ¢ is 30 seconds| tions is rather complex and need not be given. The height of 
and fA is 120 mm. ' ‘the cloud may be determined in a mechanical way, as follows: 
3. Finally, for the third case of meters per second the Lay off a line on the floor having a length corresponding to 
eneral equation of velocity becomes for a cloud 1,000 meters the distance between the stations. A scale of 1 inch to 100 
igh: feet will be convenient. Tack strings to the floor, one exactl 
V in meters per second=” 1,000 at each end of the line. Stretch these strings up Pesan. 
th the air so that the angular altitude above the floor corresponds 
The best that can be done in this case, still retaining h—= © the altitudes obtained from the observations of the two 
120mm. is to make t=25 seconds, whereupon : _nephoscopes, respectively. The threads must also make the 
a ie same horizontal angles with the base line as found from the 
Vez _—__ 1,000; or= V — observation of the azimuth of the cloud. If the two observers 
3,000 3 |sighted at the same point of the cloud and the strings were 
6). We now come to the consideration of the measurement nicely adjusted, they should intersect at a point above the 
of cloud heights. This is really a matter of great difficulty, floor. This point represents the cloud and its vertica) distance 
and the present discussion will be confined to explaining how above the floor, measured on the same scale as the base line, 
measurements of this sort can be somewhat imperfectly made for example, 1 inch equals 100 feet is the desired height of 
with the nephoscope. For this purpose two stations may be the cloud. Generally, the strings will fail to intersect, which 
established within sight of each other and at a known dis-| means that the two observers were not looking at the same 
tance apart. A mile or more is necessary for high clouds, point. If the discrepancy is not too great, the height of the 
but for nephoscopic observations upon clouds of moderate cloud may be measured from a point midway between the 


V in kilometers per hour= 


elevations a less distance between stations may be fairly sat- 
isfactory. The zero points of the graduated rims of the 
nephoscopes had best be set exactly on the line between'the 
two stations, although this is not necessary if the azimuth of 
this line is taken into account. 

The observations require that the observers at the two sta- 


strings where they are nearest together. 

The averages of several observations are necessary to get 
fairly good altitudes. Generally, however, it is necessary to 
employ theodolites in order that the angles may be measured 
with greater accuracy and photography is called in to obviate 
the difficulty of fixing upon a definite point of observation. 


NOTES BY THE EDITOR. 


THE NEW ENGLAND METEOROLOGICAL SOCIETY. 


_ The Editor“has received from Prof. Wm. M. Davis, Secretary 

of the New England Meteorological Society, a notice stating 
that the thirty-sixth regular meeting of the Society was held 
at Boston on April 25, 1896, at which, after reading a num- 
ber of excellent papers by Rotch, Fergusson, Clayton, and 
Very, the question of the dissolution of the Society was con- 
sidered. The Secretary reported that— 


Thirty-nine members of the Society, not present at this meeting, had 
sent in written ballots, 32 being in favor of dissolution, and 7 in the 
negative; a number of members not voting. It was then moved: 

1. That when this meeting om it adjourns sine die, and that 
the Society be thereby dissolved. This motion was carried by 8 
affirmative againt no negative votes. 

The following recommendations of the Council were then voted: 

2. That notice of the votes of this meetlng be sent to all members 
of the Society. 

3. That any unexpended balance remaining in the tsoommay of the 
Society, after the a? of its obligations, be spent under the direc- 
tion of Messrs. W. H. Niles, W. M. Davis, and R. de C. Ward, for 
some meteorological pur 

4. That notice of the dissolution of the Society be forwarded for 

ublication in the U.S. Montaty Weatuer Review, New England 

imate and Crop Bulletin, American Journal of Science, Science, 
Nature, and the Meteorologische Zeitschrift. 

5. That any undistributed copies of the Society’s investigations be 

resented tothe Astronomical Observatory of Harvard College, to be 
isposed of by gift, exchange, or otherwise, as shall seem most advis- 

able to the Director of that Observatory. 

6. That any publication hereafter received, addressed to the Society, 
shall be presented to the library of the same Observatory. 

On motion, the Society adjourned sine die. 


Almost simultaneously with the above notice comes the 
news that the American Meteorological Journal will be dis- | 


continued with the completion of Volume XII. We have 
here two events that mark an unfortunate epoch in the his- 
tory of meteorology in America. 

The. support of the Journal and the Society has, perhaps, 
fallen too heavily upon a few persons to whom al! must be 
grateful for their faithful work. Thediscontinuance of both 
leaves a gap that ought to be promptly filled. Meanwhile, 
the weekly journal, Science, has, to a limited extent, opened 
its columns to communications on meteorological subjects, 
and those meteorological observers who desire to extend their 
knowledge of what is going on in this branch of science will 
have to consult that periodical, as it is the only one in Amer- 
ica that now gives prominence to this subject. 


MEXICAN CLIMATOLOGICAL DATA. 


In order to extend the isobars and isotherms southward so 
that the students of weather, climate and storms in the United 
States may properly appreciate the influence of the conditions 
that prevail over Mexico the Editor has compiled the follow- 
ing table from the Boletina Mensual for January, 1896, as 
published by the Central Meteorological Observatory of 
Mexico. The data there given in metric measure have, of 
course, been converted into English measures. The barome- 
teric means are 9s given by mercurial barometers under the 
influence of local gravity and therefore need reductions to 
standard gravity, depending upon both latitude and altitude; 
the influence of the latter is rather uncertain, but that of the 
former is well known. For the sake of conformity with the 
other data published in this Review these corrections for 
local gravity have not been applied. 
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tions 
Inch.|° F.| & |Inch 
Culiacan..... 112.2 | 20.84 | 68.0 
Guadalajara (H.de B.) 5, 141.2 | 25.32 | 57.6 
6, 761.3 | 23.69 | 57.6 48 | 0.01 | wsw. sw 
4, 757.8 | 25.58 | 58.6 /...... 0.94 | nnw. |...... 
Lagos (Liceo Guerra).. ..... 24.16 | 56.8 48 | 0.06 | sw. sw. 
cage 5,901.0 | 24.31 | 57.0 43 | 0.11 | ssw. sw. 
«cine 24.6 | 20.98 | 70.0 78 | 1.75 | nw. sw. 
age vant 50.2 | 30.08 | 70.7 70 | 0.01 | ne. n. 
Mexico 7,488.7 | | 55.0 54 | 0.02 | nw. sw. 
Mexico N. deS&.) 7,480.5 | 23.12 | 55.4 
Morelia (Seminario) ..............-.. 6,401.0 | 23.98 | 55.6 62 | 0.43 | ssw. sw 
5, 164.4 | 25.10 | 64.6 54 | 0.00 | w. e 
7,956.3 | 22.68 | 53.8 71 | 0.00 | nne ne 
Puebla (Col. Cat.) .... 7, 112.0 | 23.39 | 57.2 52 T. | nne. ase. 
Saltillo (Col. Juan)................ 5, 376.7 | 24.89 | 56.5 sw.  |...... 
Tacubaya (Obs. Nac.) 7,620.2 | 22.98 | 54.3 
8,612.4 | 21.91 | 49.5 55 | 0.00 | wsw. sw. 
Zapotian (Seminario) ................ 5,124.8 | 25.08 | 62.6 /...... 2.00 | se. sw 


COLD AIR IN LOW LANDS. 


Mrs. L. H. Grenewald, the highly-esteemed voluntary ob- 
server at York, Pa., calls attention to the great discrepancy 
between the minimum temperatures occasionally observed at 
“Harrisburg, Philadelphia, and York, of which the following 
are illustrations: 

The morning minima of March 13, 1896, were as follows: 
Pittsburg, +8°; Philadelphia, + 16°; Harrisburg, +8°; York, 
—6°; Washington, +14°. 

The minimum at York was the lowest recorded since Feb- 
ruary 3, 1895. The temperature remained below freezing all 
day, but as the wind was nearly calm this extreme sensible 
temperature was less apparent. The maximum temperature 
on the same day at York was +29° and the mean tempera- 
ture 12°. The sky was cloudless and the humidity about 70 

recent. A heavy snowstorm had occurred on the 11th and 
12th and the ground was, therefore, covered with snow through- 
out the neighborhood. 

The minima of the 14th were: Pittsburg, + 14°; Philadel- 
phia, +13°; Harrisburg, +6°; York, —6.2°; Washington, 
+14°. 

On this day, in the morning, the sky was clear and the wind 
at 8 a.m. a light west at Philadelphia, but at York it was still 
calm with a clear sky. York is about 25 miles southeast of 
Harrisburg, 50 north of Baltimore, and 80 west of Philadel- 
phia. York is less than 500 feet above sea level, and the hills 
of 1,000 feet or more in elevation that form the eastern border 
of the Appalachians are distant 25 miles to the north and 
northwest, 60 miles to the west and 40 miles to the southwest. 
During still nights a gentle flow of wind down the Susque- 
hanna Valley prevails in the neighborhood of Harrisburg 
while a calm prevails in the neighborhood of York. The 
weather ma of the 13th and 14th show that after the storm 
of the 12th had passed rapidly northeastward along the mid- 
die Atlantic Coast there was a slight inflow of cold, dry air 
over Pennsylvania so that the isotherm of 20° passing north- 
eastward through Harrisburg .at 8.m. of the 12th moved a 
little farther south and east. On the morning of the 13th 
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Mezican data for January, 1896. clear weather prevailed over Pennsylvania and neighboring 
States, with light northwest winds and rising pressure. On 


the 14th, 8 a. m., light winds from the northwest or south- 
west prevailed, the pressure had risen to 30.60 or 30.68 and 
the region between Lynchburg and Harrisburg was approxi- 
mately the center of the area of high pressure. 

It is a matter of common observation that within the areas 
of highest pressure there usually are not only clear sky, calms, 
or light winds and low temperatures, but many limited locali- 
ties within which temperatures occur that are abnormally 
low. The locations of these cold spots depend upon combina- 
tions of several favorable circumstances, namely: (1) The at- 
mosphere of this region is in a general state of descendin 
motion, the descent is very slow and is due to the prec 
coldness of the air, but specific portions of the atmosphere 
may be colder than others so that here and there may occur 
downpours of coldair fromabove. (2) Whenthis air reaches 
the ground it still continues to cool if the ground is cold as 
is, of course, the case at nighttime, but if the ground is warm, 
as in the daytime, the air may become warmed and rise up 
by its buoyancy and make room for other colder air to come 
down ; thus in the daytime the air near the ground is kept 
cool notwithstanding the sunshine while at nighttime it 
grows colder in proportion as the nights are longer and this 
is peculiarly true when the ground is covered witha layer of 
snow, as this cuts off all conduction of heatfrom below. Dur- 
ing the nighttime the only important process at the surface 


‘lof the ground is that of the radiation of heat. Heat is sent 


off in all directions through the air above us into the space 
beyond in a manner precisely similar to the radiation of light 
and just as light passes through clear air with only a slight 
absorption so also with heat. The air in contact with the 
soil may receive heat from it if the soil be warmer, but will 
give up heat to it if the soil be colder, provided it comes in 
contact with it. This process of conduction of heat from the 
air to the soil, to the foliage of plants and every other solid 
object goes on especially during clear cold nights, because on 
those occasions the heat received by solid objects can be 
radiated directly back into space. Such solids are, therefore, 
the mediums by which heat is taken from the air and then 
radiated through the air. The dust floating in the atmosphere 
and the globules of water forming clouds perform a similar 
office. If now in any quiet valley the air has only the gent- 
lest perceptible motion, or if on an open plain the air rests 
stagnant all night, so that no great quantity of fresh heat is 
brought to the soil and foliage these latter will continue 
radiating and cooling as rapidly as the natures of the surfaces 
allow and will reach a minimum temperature that will depend 
largely upon the clearness of the sky, the amount of wind, 
their individual exposure to the sky, and the nature of their 
individual surfaces. 

The cooling by radiation on a still, clear night can attain a 
very surprising amount. In India it has for ages been the 
custom to manufacture artificial ice by exposing water in 

ans, at nighttime, when the ordinary temperature of the air 
1s far above freezing. Anyone may experimentally convince 
himself of the low temperatures produced by radiation if he 
will lay a thermometer on the top of several thicknesses of 
cotton wool or down or fur and set this arrangement under 
the open sky on a clear, still night. It is best to lay this 
preparation in a pan or shallow box so that a layer of cool 
air may rest quiet just above the thermometer. Under these 
conditions the morning minimum will be much lower than if 


the minimum thermometer had merely been fastened up 


against the inside of an ordinary shelter. Such a ther- 
mometer is one form of “radiation thermometer,” and the 
temperature thus obtained is not the general temperature of 
the air,and it may not even be the general temperature of the 
air within the shallow box or the temperature of the upper 
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surface of the cotton wool. It is simply the temperature of 
the thermometer bulb itself, and is the difference between its 
radiation outward and the radiation inward. By covering 
the bulb with different substances we get effects depending 
upon the radiating powers of those substances. 

As radiant heat is always flowing towards every exposed 
object, and is also flowing from that object out in all direc- 
tions, we must be on our guard against its effects whenever a 
thermometer is to be used. A thermometer hung up in the 
middle of an ordinary room in which the air is perfectly still 
does not give the temperature of the air, but an average of 
the temperatures of the interior surfaces of the walls of the 
room, and this is wholly the influence of radiation. If we 
wish the thermometer to give us the temperature of the air 
itself, we must set the air of the room into rapid motion past 
the thermometer, so that it shall come into contact with the 
latter. When this is done the thermometer will assume a 
temperature that is an average between the temperature of 
the walls and the air. If now we wish to completely cut off 
the influence of the walls, we must put a small shelter around 
the thermometer, such as a tube through which the air of 
the room may be drawn; a double thin-walled tube is neces- 
sary, and a rapid ventilation, if we would annul the effects 
of obnoxious radiations. 

In meteorological observations there are a number of ob- 
jects to be attained, each of which requires a special instru- 
ment. There is the radiation thermometer, which gives us 
the lowest temperatures of the surface of the ground, or of the 
foliage at nighttime; the black and bright bulbs in vacuo, 
for getting the intensity of sunshine; the wet bulb, which 
gives the temperature of evaporation of the surface of water, 
and, finally, there are the air thermometers, which are in- 
tended to give us the temperature of the air at any given 
spot. The physician needs to know the temperature of the 
air in which we live, the agriculturist needs the temperature 
of the soil and the temperature of the leaves of the plants, 
but the meteorologist wishes the temperature of great masses 
of air in the free atmosphere. In order to attain this latter 
temperature the Weather Bureau thermometers are placed 
high up, above tall buildings, where the wind will strike them 
freely, and in a light, open, wooden shelter, so that neither 
sunshine by day nor radiation by night can affect them. 
Under these circumstances it is found that the air at a hun- 
dred feet above the earth’s surface does not go through the 
same changes in temperature that are experienced near the 
surface; it is neither so warm in the daytime nor so cold at 
nighttime; the midday maximum temperature is below that 
near the surface, while the morning minimum is oftentimes 
far higher than at the earth’s surface. 

The low temperatures observed on March 13 and 14 at York, 
Pa., while much higher temperatures prevailed at Harrisburg, 
Baltimore and Philadelphia, undoubtedly resulted from a 
favorable combination of the following circumstances, namely : 
snow on the ground, clear sky, light winds and calms, all 
favoring intense local surface radiation at York, but less so 
in Washington, Philadelphia, and surrounding cities; a cen- 
tral area of high barometer favoring the local descent of cold 
air; the location of the thermometers near the ground in 
still air at York, but high above the ground in the free wind 
at Philadelphia, Harrisburg, and other stations. 

Under similar conditions great discrepancies in the mini- 
mum temperatures at stations only a few miles apart have 
often occurred in other parts of the country, and local con- 
troversies have often arisen as to the errors of thermometers 
A notable case of this 
kind occurred in 1882, when differences of 20° were recorded 
at stations a few miles apart in the Mississippi Valley. The 
explanation of these discrepancies was very simple as soon as 
it was ascertained that they occurred during a perfectly clear 


calm night, and that the warmer stations were on ground a 
hundred feet above the surrounding lowlands, which were 
covered with snow. In such cases no conclusions derogatory 
to the observers or their instruments can be drawn from the 
discrepancies that appear under such circumstances. 


THUNDERSTORMS AND CLOUDS IN JAMAICA. 


Mr. Maxwell Hall, Proprietor of the Observatory at Kemp- 
shot, in the Island of Jamaica, and well known as-meteoro- 
logical reporter to that colony, suggests that the following 
classification of clouds, which he finds very appropriate to 
his island, may be of wider interest. Adhering to the pri- 
mary terms of Howard, namely, cirrus, cumulus, and stratus, 
he states that in Jamaica the average drift of these clouds is, 
respectively, from the east-northeast, the southeast, and the 
east. The combinations of clouds and descriptions given by 
him are as follows: 


Cloud. Description. 
cae Fibrous threads; mares’ tails. 
2. Cirro-stratus......... Thin sheets of fibrous texture. 
3. Cirro-cumulus ....... Flakes; mackerel-back. 
4. Strato-cirrus.......... Thick sheets of wooly texture. 
6. Cumulo-nimbus ...... Cumulus discharging rain. 
7. Alto-cumulus ........ Fleeces of wool; flock of sheep. 
8. Alto-stratus.......... Watery veil. 
9. Strato-cumulus....... Long, rolling waves, parallel to the horizon. 
10, ... Stratus discharging rain. 
Low horizontal sheets of smoke-like cloud. 
12. Fracto-stratus ....... Fragments of stratus. 


Mr. Hall states that a cumulus cloud in the summer 
months in Jamaica is often a gigantic mass, 10 miles in diam- 
eter and 6 miles high. As to the importance of separatin 
the cirri that move from the east-northeast from the cumuli 
that move from the southeast, he says: 

With a slightly falling barometer and a cirro-stratus from the east- 
northeast, an observer would be justified in supposing that a cyclone 
was ——T Jamaica on the usual path from the Windward Islands, 
if it were not for the fact that cirro-stratus generally comes from the 
east-northeast at that time of the year. * * * As a rule, cirrus 
in its various forms is seen in Jamaica daily during the summer and 
autumn months, especially between 6 and 7 a. m., but is rarely seen 
during the rest of the year. * * * The cirro-stratus cloud consists 
of thin sheets of fibrous texture; the threads often interlace so that 
the cloud ay to be woven. Solar halos, mock suns, etc., are 
caused by the ice particles of which this cloud is composed. Cirfo- 
stratus is always found to surround the advancing half of a cyclone, 
and hence its importance in forecasting the weather. * * * Fracto- 
stratus is the commonest cloud in Jamaica, winter and summer; its 
easterly drift is due tothe trade wind; it extends upward to about one 
mile from the surface of the sea, but the lower 1,000 feet is greatly 
affected by land and sea breezes. 


With reference to thunderstorms, Mr. Hall quotes the aver- 
age number of days with thunder,as observed by the late 
Professor Houzeau, who lived at one time about 6 miles 
northeast of Kingston. The maximum average per month is 
10 days in August, but Mr. Hall, from 20 years’ experience. 
advises that these numbers must be accepted with caution, 
inasmuch as in thunderstorm months three or four separate 
storms may often be seen at the same time from a high sta- 
tion, like the Kempshot Observatory, so that the real number 
of thunderstorms for Jamaica is much larger than is indi- 
cated by Houzeau’s table. As a rule, the heavier the rain 
the greater the thunderstorm; lightning easily strikes the 
earth through wet trees, and it is only in September that 
danger from lightning is to be apprehended. Hail does not 
often fall in Jamaica; tornadoes are almost unknown, and 
waterspouts are seldom seen at sea. It is believed that hail 
is often heard falling ata great height in the air, but reaches 
the ground as cold rain; at Kempshot, 1,773 feet above sea 
level, the temperature of the rain is about 65° F., which is 
below the usual daily morning minimum, and the anomaly of 
having a minimum reading occur at the hottest time of the 
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day is got over by resetting the minimum thermometer after | dicularly for three or four minutes with a steadily increasin 


every such shower. At sea level the temperature of the cold 
rain is about 75° F., which is above the early morning mini- 
mum at that level. Under norma! circumstances, the tem- 

rature in Jamaica diminishes at the rate of 1° F. for every 
B15 feet, but when rain is falling from a thundercloud the 
diminution is 1° for every 177 feet. 


RECENT HIGH BALLOON ASCENSIONS. 


In the Comptes Rendus of the Paris Academy of Sciences 
for April, 1896, Vol. CX XII, page 849, Messrs. Hermite and 
Besangon give the principal results of the last scientific 
balloon ascension which started at 11.30 a.m., March 22, after 
consulting the weather predictions of the Central Meteoro- 
logical Bureau. The small balloon with its apparatus weighed 
82 kilos. (70 pounds), and started with a vertical pull of 106 
kilos. (235 pounds); consequently the balloon rose perpen- 


velocity. For nearly half an hour the balloon scarcely mov 

from the vertical, so that the velocity of ascent certainly ex- 
ceeded 5 or 6 meters (16 to 20 feet) per second. After three 
and a half hours the balloon descended near Cambray. The 
self-registers show that it attained a maximum height of 
14,000 meters (42,933 feet) within about forty-five minutes 
after starting, and a minimum temperature of —63° C. 
(—81.4° F.). The temperature at the surface of the earth 
beneath the balloon at that moment was + 14° C. ( +57.2° F.). 
Consequently the average rate of decrease was 1° C. (1.8° F.) 
for 182 meters (597 feet). This value does not much exceed 
that found in their voyage of October 20, 1895, when the 
erostate at an altitude of 15,500 meters (50,854 feet) experi- 
enced a temperature of —70° C. (—94.0° F.), while the tem- 
perature at the surface of the ground was + 11°C. (+51.8° F.). 
The registering thermometer has been tested in a very cold 
inclosure, and records properly down to —80° C. (—112.0° F.). 


METEOROLOGICAL TABLES. 


By A. J. Henny, Chief of Division of Records and Meteorological Data. 


Table I gives, for about 130 Weather Bureau stations 
making two observations daily and for about 20 others 
making only the 8 p. m. observation, the data ordinarily 
needed for climatological studies, viz, the monthly mean 
pressure, the monthly means and extremes of temperature, 


the average conditions as to moisture, cloudiness, movement 


of the wind, and the departures from normals in the case of 
pressure, temperature, and precipitation. 

Table II gives, for about 2,700 stations occupied by volun- 
tary observers, the extreme maximum and minimum temper- 
atures, the mean temperature deduced from the average of 
all the daily maxima and minima, or other readings, as indi- 
cated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 


_snow of which no record has been made, that fact is indi- 


cated by leaders, thus (....). 

Table. ILI gives, for about 30 Canadian stations, the mean 
pressure, mean temperature, total precipitation, prevailing 
wind, and the respective departures from normal values. 
Reports from Newfoundland and Bermuda are included in 
this table for convenience of tabulation. 

Table IV gives detailed observations at Honolulu, Repub- 
lic of Hawaii, by Curtis J. Lyons, meteorologist to the Gov- 
ernment Survey. 

Table V gives, for 26 stations, the mean hourly tempera- 
tures deduced from thermographs of the pattern described 
and figured in the Report of the Chief of the Weather Bureau, 
1891-92, 29. 

Table VI gives, for 26 stations, the mean hourly pressures as 
automatically registered by Richard barographs, except for 
Washington, D. C., where Foreman’s barograph is in use. 
Both instruments are described in the Report of the,Chief of 
the Weather Bureau, 1891-92, pp. 26 and 30. 

Table VII gives, for about 130 stations, the arithmetical 


means of the hourly movements of the wind ending with the 
respective hours, as registered automatically by the Robinson 
anemometer, in conjunction with an electrical recording 
mechanism, described and illustrated in the Report of the 
Chief of the Weather Bureau, 1891-92, p. 19. 

Table VIII gives the danger points, the highest, lowest, and 
mean stages of water in the rivers at cities and towns on the 


principal rivers; also the distance of the station from the 
river mouth along the river channel. 

Table LX gives, for all stations that make observations at 
8 a.m.and 8 p. m., the four component directions and the 
resultant directions based on these two observations only and 
without considering the velocity of the wind. The total 
movement for the whole month, as read from the dial of the 
Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division one may obtain the average resultant 
direction for that division. 

Table X gives the total number of stations in each State 
from which meteorological reports of any kind have been re- 
‘ceived, and the number of such stations reporting thunder- 
storms (T) and auroras(A) on each day of the current month. 

Table XI gives, for 38 stations, the percentages of hourly 
sunshine as derived from the automatic records made by two 
essentially different types of instruments, designated, respect- 
ively, the thermometric recorder and the photographic 
recorder. The kind of instrument used at each station is 
indicated in the table by the letter T or P in the column fol- 
lowing the name of the station. 

Table XII gives the record of excessive precipitation at all 
stations from which reports are received. , 

Table XIII gives a record of the heaviest rainfalls for 
periods of five and ten minutes and one hour, as reported b 
regular stations of the Weather Bureau furnished with self- 
registering rain gauges. 

Additional information concerning the tables will be found 
in the Review for January, 1895. 


NOTES EXPLANATORY OF THE CHARTS. 


Chart I.—Tracks of centers of low pressure. The roman 
letters show number and order of centers of low areas. The 
figures within the circles show the days of the month; the 
letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (?) 
on the tracks show that the centers could not be satisfactorily 
located. Within each circle is given the lowest barometric 
reading reported near the center. A blank indicates that no 
reports were available. A wavy line indicates the axis of a 
trough or long oval area of low pressure. 

Chart I1.—Tracks of centers of high pressure. The roman 
letters show number and order of centers of high areas. The 
figures within the circles show the days of the month; the 
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letters a and p indicate, respectively, the 8 a. m. and 8 p. m., 
seventy-fifth meridian time, observations. The queries (?) 
on the tracks show that the centers could not be satisfactorily 
located. Within each circle is given the highest barometric 
reading reported near the center. A blank indicates that no 
reports were available. A wavy line indicates the axis of a 
ridge of high pressure. 

Chart III.—Total precipitation. The scale of shades show- 
ing the depth of rainfall is given on the chart itself. For 
isolated stations the rainfall is given in inches and tenths, 
when appreciable; otherwise, a “trace” is indicated by a 
capital T, and no rain at all, by 0.0. 

hart IV.—Sea-level isobars, surface isotherms, and result- 
ant winds. The wind directions on this Chart are the com- 


puted resultants of observations at 8 a. m. and 8 p, m., daily; 
the resultant duration is shown by figures attached to each 
arrow. The temperatures are the means of daily maxima 


Rev——3 


and minima and are not reduced to sea level. The pressures 
are the means of 8 a.m. and 8 p. m. observations, daily, and 
correspond to Professor Hazen’s system of reduction; the 
barometer is not reduced to standard gravity, but the neces- 
sary reduction for 30 inches of the mercurial barometer is 
shown by the marginal figures for each degree of latitude. 

Chars V.—Magnetic phenomena. For further explanation 
of this Chart see the section on “Meteorology and Mag- 
netism ” in the text of the Review. 

Chart VI.—Depth of snowfall and limits of freezing weather. 
Total depth of snowfall is shown in inches. (T.= Trace.) 
The southern limit of freezing weather is shown by the frost 
line of minimum 40° F, — — — — and by the freezing line 
of minimum 32° F—————— 

Chart VII.—Depth of snow lying on the ground. The total 
depth of snowfall is shown in inches. T.= Trace. For the 
numerical details on which this Chart is based see Table IT. 
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Tasie I.—Climatological data for Weather Bureau Stations, January, 1896. 
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Sasa - 


HRS 


we 
ee eee 


insula. 


ti.. 


Palestine .... 


le . 


ld .... 


Boston .....--- 


hawk . 


Smith...... 


Grand Haves ... 


Weat Gulf States 


Shreveport. . 
Ohio Val. & Tenn. 


Chattanooga 


Knoxville 


Sault Ste. Marie 
Chicago ..... 


= 


San Antonio ..... 
Mempbis .. 
Nashville . 
Lexington 
ndiana: 
Cincinnati .. 
Colambus .. 
Pittsburg . .. 
Marquette ...... 
Port Huron ..... 


Baltimore .. 
Washington 
Charlotte .... 
Hatteras .... 
Augusta ..... 
Sovannah 
Jacksonvil 
Florida Pen 
Vicksbure ... 
New Orleans. 
Little Roc 
Corpus Chris 
Galveston... 


Philadelpbia 


Woods Hole .. 


Nantucket .. 


Northfie 
Kitty 
Fort 


18 
A 


* 


Des Moines ..... 
Keok 


St. Pau 
Davenport 


Pressure in Temperature of the air, in degrees Humidity and precipi- , = 4 
inches. Fahrenheit. tation. Wind. | 4 
| | || | 
few England. 2. | | 
st England. 18. 1-043 —1 6 | 0.84 3.2 10 1 n. 10 5.7 1892) 
Ptland, Me 108) 25 | 30.02) 30.13 6 2.00—1.5 n. | 26 10 5. 1890, —15 1887 
872 9 | 20.20 90.224 18 0.87 — 3-0 n. 5 6. 1890, —26 1898 
325) 26 | 90.08) 90.17-+- 24 0. 2.25\— 2.0 nw. 14 5. 1876 —13 1882 
10 | 80.12) 30.13 29 1. 2.3 1" ne. 5 6. 1890, — 4 1888 
ip — 1.7 nw. 13 5 1992 — 8 1882 
10 4 — 1.6 nw. 9 1800 — 7 |1888 
land....... 16 | 2. — 2.4 15, 305) ne. 4 6. 1885, 4) 
nsett Pier ...... M4 | 2. — 3.7 DW. 19 1 —11 |1896 
107 24 | 2 2.4 845, n. 15 5.1 65 1890 —14 1878 
jan, States. 1. —1.9 | 
85 23 4. 1.8 n. 62 —18 1878 
Bint 814, 2% 30.19 27.6— 3. 2.6 nw. 12 67 |1890| — 6 1875 
877 «8 22\+- 29.3\— 1. 2.7 6 67 1890, — 4 1893 
117 26 | 30. 20 + 1. 7\— 1.8 10 72 |1890 — 5 1875 . 
142 26 | 20+ 33. 6\— 0. m2 — 0.6 9 73 —6 
112 30. 22 + 83. 3)+ 1.1 9 76 —14 
25 30.22 -+- 36.2 — 1.9 10 77 —6 
26 | 38.8 — — 2.0 14 80 6 
WA 44.4— 3 — 1.1 5 
773) 18 | 30. 20 40..1)— — 3.1 13 77 —1 
11 16 | 41.8 — 2.2 12 73 14 
9 21 | + 39.0 — — 2.6 15 73 
10 29. 80. 39.1— — 0.7 n. 8 10 76 ae. 
78, 26 | 80. 4.2— — 1.5 ne. 17, 12 80 
52, 26 | 90.30.22 48. 2\— + 0.3 ne. 16 12) 80 
180, 25 | 30.20-+ 45.2 — 0.9 ne. 3 10 6) 80 
26 | 30.0 30.21-+- 49.0— 0.8 nw. 8 1) 80 |1879) 
25 | 30. 18) p ee ne. 24 17 5, 81 1888) 
9 90. 15 — 62.3. — 0.9 16 6 6, 88 34 
26 30.9 30.16-+ 66.4— 1.2 2) 90 41 
6 | 30. 18 23, 9 82 29 1898 
1,181) 18 | 38-98) 90.20-+ 41-8 — 3.2 3 10 6 75 ps0, — 2 
86. 17 | 30.12) 30.18 50.6— 1.9 10 0, 79 15 |1886 Blac 
57, 28 | 80.14) 30.2 2 49.4— 6— 0.8 3 6 78 pase 11 1886 
29.94) 30.1 46.0— 0+ 1.1 2 9 78 «61886 ae 
29.79 80.1 44.6\— — 1.3 3 6 79 890, 14 1898 
29.88) 30.1 47.34 | 2 6 8 82 3 
80.13) 30.1 52.2\— — 3.1 8 9 82 1 15 1886 
20.89) 30. 18, 46.0)+- 1+ 3.2 3 18 7.9 78 1 1886 
4 | 29.63) 30. 41 — 0.5 5, 15, 6.1) 80 1890 — 7 1804 3 
7 29.85) 40. — 0.2 8 7 6.5 78 1880 — 5 1886 
9 80.12) 30. 1.5 29 9 8 5.8 82 16 
30. 14) 30. — 2.1 25 12 5 5.6 75 1882, 11 (1886 
4 | 29.61) 30. B7 3.3 14 79 1804 0 1886 
7 | 20.40) 30. | 1-3 12 6. 6 1880 
8 | 29.38) 90.22 -+ 4.2 1 7 9 6.4 75 — 7 1886 
29.13, 30.222 40 4.3 16 3 5.1 74 1876 —16 1884 
29.74 B2— 1.5) 15 2 7 8 890, — 8 |1886 je 
29.59 39 4.0) 10 = 8 6.3 
3 | 20.09 — 2.9 10 8 23 8.6) 71 
| 29.61) 30.2092) som — 3.4 10 3 9 19 7.6 72 
29.34 30.20 60\— 1.6) 15 3 9 17| 7-8 70 
29.51| 9 — 2.0) 11 8 7 10 14 6.6, 71 TE 
8 | 20.27) 30.20-+S 1.2, 12 2 2 9 8.0| 67 
29.26) 30.2095 63 — 1.5) 10 5 10) ‘3 75 
8 | 29.50) 26 18 9 8.0) 70 
29.88) 30.167, 19 0.4 16 41 7 66 
29.78) 30.178, — 17 04 — 19 1 4 8.9 64 
29.57| 18 0.2) 22 12 1, 15, 7-4 69 
$20.86) 30. 17 21 52 — 2.0) 15 4 5 73 
26 | 20.34 24 23 — 1.0) 13 3 3 9 7.7| 70 
19 | 29.46, 30.1806) 2+ 4 39 — 0.9) 11 3 5 7-5) 69 
26 | 29.42 30. 18-07 23 19— 9 6 6 7.6 71 1890 | 
24 | 17 1.0 14 | 6 8.2) 52 —27 1882 
25 | 29.42) 30.1407 B '73\— 0.6) 14 1) 7 8.7 61 1890, —12 |1873 
25 | 29.27) 80. 11 + 16 2.044 0.4 8 4 1880 —26 1881 
22 | 29.44) 30.17/07 19 0.69\— 1.4) 12 8 7.0 189 —15 
8 | 20.38) 30.13 1! 13 2.2) 22 12 3 8.1 1892, —26 1893 
26 | 29.23) 30.164 .05 2 1.12— 1.1) 10 1 (11) 6 7 18 7.0 —20 1875 
26 | 20.40 80.16+ .06 20 1.2—1.0 8 12, 7 7 17 6.8 —25 |1875 
Green Bay ........ 10 | 29.46 30.17 -+ .06 14 0.98 — 1.9 10 | ‘ 19) 7.8) —36 1888 
90.17 -+- .06 8 10 os 13 | 6.0 1804 —41 1885 
Moorhead ......... 16 20.90 10 8 0.0) 9 | | 5 1880 —48 (1887 
St. Vincent ....... 16 30.224 .06 21 4) 1. 0.8) 12 | 22 4. 1889 —54 1888 
Bismarok .......-. 80.254 .06, 9 —2 0.814 0.2 7 1 9 6.5) 1891 —44 1887 
Williston ......-.. 18 30.204 6.34 9 2.024 1.4 13 6.2 1801 —49 1888 
Upper Miss. Valley. 0.99— 0.8 ‘4 
nneapolis ......|- 10} 18 38 0.67— 0.2 11 |. 8 es 1891, —26 1893 — 
+ 8 0.81— 0.2 11 8 5 1879 —41 1888 
avge 0.204 29 0.67 — 0.6, 7 7 6 1874, —43 1873 
25 80.16 11 20 29 0.89— 0.8 6 | 5 G2 1804 —27 1884 
18 30.21-+- 2+ 30 18 28 0.60.— 0.8) 6 | 7 64 1896, —30 |1884 ik 
| 30. 30 31 28 $ a ' 9 6 73 1800 —16 1864 
| 
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| | 
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Taste I1.—Meteorological record of voluntary and other cooperating observers, January, 1896. 


Temperature. | Precipita: Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
° ° ° Ins. | Ine. © | Ine. | Ine. Ins. | Ine. 
es 71 18 | 48.6) 4.65 42.3) 0.27 24.04 
vwille*+! | 42.7| 44 3.07 
mdat...... 77 | 16/ 47.4) 7.96) || Arkansas 2.75 19.55 
rmingham............- 4/4.8 38.40 40, 4.0 4.05 
ewton...... 72| 47.6) 4.40 43.3 5.76 1.08 
Carroliton 62 19 | 44.0 4.38 42.6 | 20.34 T. 
Citronellet .......... 68 2, 40.8) 3.48 | Camden 5.89 12 16. 66 4.0 
Clanton 67 17 | 44.0) 6.4 42.0 GuindS 13.27 
Collirene*! 70| 4.0) 7.30 41.1 5.55 0.5 |) Healdsburg *!........... 62 48.4 | 23.01 
Cordovat...... 8.30 89.2 2.78 0.4 || Hollister ................ 68 51.0) 6.76 
Daphnet 19 50.8) 1.77 0.8 3.01 eMe.......... 5.14 
Decaturt ...... 9| 30.8) 1.8 Dardanelle 1.32 Humboldt L. H 7-83 
Domopolis | 4.59 49.7 3.45 Hydesville t.. 32 | 50.7) 9.99 
15 | 43.6 3.44 39.7 | 1.64, 4.0) Indio**...... 20 | 55.3 |....... 
Eufaulact 21; 4.2) 3.47 | F 42.2 5.10 Iowa Hill*!.. 83 | 46.7 | 17.77 
Evergreen t 17 | 46.4 4.67 3.70 ACKSON 31 | 44.4) 8.79 
Florence .....- 13/41.6) 22 | Helenaat ....... 42 T Julian 31 | 47.0) 4.55 1.5 
Fort Deposit 18 | 44.7) 3.9% Helena }t........ 40.8 4.12 )...... Keeler *® ................ 29 44.9) 0.45 
14| 41.2) 5.00 | Hot Springsa......-..... 73 | 18 43.4) 5.85 Keene**................. 24 | 49.9| 2.82 
Good water 15 | 4.0) 5.98 | Hot Springs d............ 6.12 Kennedy Gold Mine. 28 | 47.6 | 11.80 
Greensborot ...... 17| 4.5) 4.44 | Hot Springs (mear) 6.81 3.52 
Healing 8 OTE Ferryt.........., 2.79 2.8 || King City*® .. 68 24 52.1) 4.53 
Highland Homet.. 7 17| 47.2) 3.68 | Kirbyt........ 68 11 | 4.5 | 5.75) T. Kingsburg ** 68 | 49.0) 2.14 
asper ....... oh. 2.81 62 36.8 3.6 8.2 || Kono Tayee 57) 46.6) 9.42 
Living tont..... 67 38.84 | T. 65 80 51.3) 4.72 
k No. 4 doce 4.50 | Lonoke*! 61 17 | 48.0} 4.31 1.0 || La Porte*t’... 51 22 | 36.2 | 82.48 57.0 
adison Stationt....... 41.0) 1.86 Luna Landing*® ........ 18 | 44.3) 2.97 Lemoorea*?®............. 70; 22) 49.7) 1.85 
Maplegrovet 5.55 556 T Lick Observatoryt. ..... 6 | 27 | 45.2) 9.54 
Marion? 4.60 67 14 | 39.8; 6.82, T. || LimeKiln............. 27 | S1.6]....... 
Mount Willingt....-..-.| 74| 15/| 47.1) 5.45 Mount Nebot............ 61 6 39.0) 3.99) 6.5 || Lime Point L. 8.18 
4.0 4.14 New Gascony*!......... 63 16*| 41.8" 5.87 T 64 28 49.7/| 9.02 
Newburgt 67} 10/41.8) 2.61. Newport @ ong 4.65 0.2 || Los Alamost 3.89 
Newton? 19| 45.9) 6.39) Newport 65) 11/400) 4.18)...... Los Gatosb..... | 62| 85 50.2] 17.89 
Oneontot) ...... @) 11) 4.8) 1.84) | 66) 11/40.8) 4.30/ 1.5 || MeMullin*!..... 49.2)....... 
6.53 | Osceolat ...... erences 6) 12/ 41.0) 4.00)...... Malakoff Mine*!........| 82 44.5 24.01 
4) 4.13) | Ozark ..... --| 12/41.8/ 1.73) 0.5 || Mammoth Tank**....... 80 | 31 56.4/ T. 
3.40 Pine Bluff t ... 66 13 | 48.0| 5.66 Manzana ............ 21/442) 1.00 
407 Pocahontas t . 61 9 | 279 0.1 || Mare Island L. 7.91 
6| 3.48 caus 66 | 11 41.4) 6.01 Merced 5.50 
6.51 | Russelivillet............. 64) 4.23) 0.8 Middletown*t!........ 46.2 | 25.78 
Palladega 44.4)....... | Silver 8 8 | 1.58| 2.6 Mills College 11.90 
OOBBRT. se 7% 15/429) 4.11 Stut 64) «15 41.4) 4.9 Milton (near)*! ..... 65 | 54.0! 9.30 
Tuscumbia 18/4.9) 2.11 Texarkanat............. 45.1) 3.60 esto*® ......... 4.56 
seus 68 4.0 4.00 | Warrent...... cone 15 | 44.2) 4.44 Mohave*® ............... 65 2 | 48.5! 1.31 
Union Springst.........- 73 | 44.4) 5.383 Washington *t!......... 15 | 43.6 | 4.86 Mokelumne Hill**......)...... 85 44.8) 9.41 
Uniontown? 69; 45.1) 5.73 5.30 Monterey*® ............. 66) 30 52.7) 3.24 
Valleyhead .........- 63 | 42.4) 3.% Winslowt @ 9 35.2 1.76 4.0 || Mountain Home. 11.41 9.5 
Wetumpka 6.49 ‘al Mount Glenwood *!..... 63 | 33 30.4 24.22 
51 11 | 38.87 -| 83 | 52.6 | 9.28 
....... 17.4) 7.530) 596.5) 64 24 | 47.4) 4.89 70 20 | 47.0) 0.00 
41 lington Heights....... 34/55.6) 1.45 27 | 44.2/ 19.61 
A | 6 40.7) 5.14 60 | 82 47.4/ 10.08 
8 | 3.8) 0.10 2.77 25 51.8) 2.15 
Bisbeet....... 69) 48.1) 0.55 1.0) 1.35 87 | 27 | 52.4) 5.78 
Buckeye? 83 | 28) 57.6) 0.60 | | 70 | 20 | 90.0)....... 64 83 | 51.0/ 11.08 
abasast.. 72| 4.5) 0.60 25. 39 73 | 55.6) 0.00 
Casa Grande**.......... 0.65 11.40 62; 31/| 46.3) 9.94 
0.35 1.52 80 31 | 54.6| 2.85 
29 | 48.0) 0.39 1.07 31 | 49.8 | 10.42 
16 | 48.6) 0.51 7.7% 27 | 47.5| 8.54 
18 | 38.2) 0.46 5.68 25.58 
29.85 34 | 52.3 | 11.41 
51 4/ 81.1 |....... 1.92 30 | 46.9 | 10.08 
60| 14/| 87.6) 0.16 14.31 21 | 46.6) 4.64 
24 | 48.6) 0.29 48 15 | 1.0) 17.55 
Fort Huachucat......--| 48.2) 0.33 | Cen 68) 82) 54.9) 7.45 40 | 60.2) 0.25 
Gila Bend a**......... 7 | 3 1.2 | Chino* 7% | 27 58-5) 2.24; || 11.30 
Gila Bend dt 0.87 | 64) 49.3 | 10.08 Piedras Blancas L. H 7.79 
Holbrook t 61 9| 6.7) 0.15| T. | Claremontt.............. 76 | 52.2) 249 2.47 | 11.0 
Maricopa®®.......... 9 | 247.5) 0.6 | Cloverdale*!............| 36 | 53.5 | 23.26 Placervilled......... | 21 | 44.8) 16.38 
Mount Huachucat......| 76 22 | 46.6) 0.74 Corning **......... @ 33 | 50.6 | 12.40 Point Ano Nuevo L. 3.65 
Naturai Bridget ....... 0.52 Coronado 4) 61.9) 1.27 Point Arena L. H 11.76 
Oraclet 40.6) 52.4) 1.57 Point Bonita L. H...... sho the 12.65 
Oro Blanco 54.0) 1.11 12.47 Point Fermin L. H ..... 8.50 
Pantano ** 90 | 46.5 0.70 8 | 80 57.2 | 10.79 Point George L. H...... 4.54 
Peoria t 20/ 52.4 0.85 69, 80/51.6) 1.2% Point Hueneme L. 5.56 
Phenix 23 | 51.4) 0.48 83 | 47.3 | 31.42 Point Lobos ............+ 59 | 41/ 51.2) 7.33 
Pinal 1.10 8 | 54.3) 2.93 Point Loma L. 0. 45 
Reymert 75 40.9) 2.00 65 90 | 49.6) 9.11 Point Montara L. 10. 24 
San Carlost.......... @ 15 | 0.4 Dunn 68 25 | 52.3 | 15.13 Point Pinos L. H....... 5.62 
San Simon*® ..........-.| 75) 48.3) 0.00 Durham *!........... 4.1) 9.92 Point Reyes L. H..... 8.30 
Showlow ....... 0.50; 0.5 sabe 6.15 Point Sur L. H 7.62 
8 22/ 51.0! 0.16 | Echo Mountain 2.85 Pomona (near)..........| 88 54.6) 2.42 
Sulphur Valley 0.18 20 | 39.6 6.64 Portersville**...........| 70| 31 55.8/ 1.61 
Texas Hill 4.8) 0.00 | 36.5 | 82.70 | 14.0 |) 2.50 
cson .. 58.1) 0.58 26 | 58.5 |......- Quincy t 16 | 37.8 | 20.79 1.0 
Tucson ct 89) @ 0.53 5.25 venna **....... 72| 51.6/ 0.80 
Walnut Ranch*t'.. 654) 47.09, 0.76) 3.0 33 | 51.5 3.45 Redding 5+..... 67 | @ | 48.2) 14.52 
76) 0.70 31 | 50.6) 9.11 Reedley (near) 70; 80) 51.1/ 4.10 
Whipple 11 | 0.53 4.0 || Ford Dam 25.05 | 116.0 || Represa ........ 64 30 | 51.2/ 9.07 
Wilgust 0.35 Fort Bragg t 70 81 51.9 10.02 Rio 67 25 48.0 9.01 
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Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion 
| 
: | | : | i ge 
Cal e ° Ins. | Ins Colorado—Cont’d ° Ins. | Ine. ° ° ° Ine. | Ine 
Riversidet . 84 30 | 54.6) 1.69 Greeleyt... OB Tes cas | 0.67 6.5 || Bustia 78 29 | 56.5) 7.27 
Roe Island L. i. 6.80 Gulcht ..... 26.9  0.60/ 14.0) Federal Pointt.......... 29 53.6) 4.08 
sewood....... 65 24 | 46.4 13.60 Gunnison t 88 1.21! 12.1) Fort M 54.8 38.26 
Sacramentoc..... 28 | 49.8 | 10.46 0.52 1.0 || Frostproof*t?........... 77 84 | 57.8 2.02 
Salton ..............-. 112; 30 63.6/ T. | 0.47) Grasmeret....... ...... 81; 56.0 4.29 
San Bernardinot........ 29 | 54.2/ 2.02 0.45 Hypoluxo*t! 41 | 64.7 | 2.39 
San Jacinto ............. 85 | 24) 2.04 82.8 | 0.17| 1.0|| Kissimmee t 82 | 60.5 4.79 
San Josed.......-....... 24 | 49.6 | 5.17 | Hugo (near) + 81-7 | Lake City 27 | 55.0 2-59 
San Leandro*'.......... 74 37 | 55.4) 9.84 usted ¢............6 35.1 0.48 3.7 || Lemon City? . 40 63,5 0.45 
6.32 | Jamestown.............. 31.2 0.76| 8.0) Manateet .. 27 85.0) 2.28 
San Luis Obispoa. . APE 7.87 || Julesburg t.............. 29.1; 0.39) T. | Island + 39 59.5 5.87 
San Mateo*®............ 66 38 | 53.6) 8.89 | Kit Carson *! anes 6.90 
San Miguel**............ 63 19 | 49.7 | 3.57 Lake 27.0 0.80| 10.5) Mullet 68 36 | 56.9 | 2.34 
San Mi 7 | 40) 55.2) 5.37 | 0.60; 1.0 |) 78" 38 | 59.5 2.58 
20.07 Las Animas? 35.0 0.25 New Smyrnat........... 33 54.8) 8.01 
63.2) 3.43 21.0) 0.95 9.5 || Oakhill *) | 59.2 )..... 
6.49 (near) *t!. 21.2) 1.26) 22.0|| Ocala*t!................| 7 29 | 54.0 4.58 
50.9 6.02 33.4 0.53) . 0.9 || Orange Cityt............ 76 29° 56.1 6.56 
53.0} 8.52 32.0 0.38 3.8 || Orangepark ............. 72 24 52.4) 2.67 
7.91 | Loveland ..... 0.85 | 8.5 || Orlandot................{ 80| 88/585 5.08 
Santa Maria............. 75 | 56.0| 4.60 Meeker t...... 22.0 1.24/ 11.9 |) Plant Cityt.............. 81; 57.1) 3.37 
Santa Monica*®........ 69 41 | 58.5) 38.75 Millbrook +.. 30.0 | 0.36 7.2 || St. Francist............. 81 33 6.10 
Santa Paula 82 35 | 55.1) 5.66 | Minneapolis t 38.4 0.66 | St. Francis Barracks. . 72 29 | 4.40 
Santa Rosa*®.........../ 25 47.6) 10.57 | Monte Vista.... 21.9 0.05 1.0 |, Tallahassee t 74 22 50.7) 5.41 
5.53 | Montroset ........ 81.2 0.84 |....... 78 | 28) 54.6) 4.58 
BB 27.67 Moraine 31.7 0.58 6.5 
Shasta Springst......... 54 18 | 87.7 | 18,25 28.8 1.70| 17.0 11 | 30.8) 3.64 
8. E. Farallone L. H 7.17 22.4 1.70) 17.0) 46.8 3.66 
Stanford University .. 66 81 | 51.0) 6.96 45.4 4.45 
Stockton @ 67 26 | 49.2| 6.09 Parachute t............. 4) —8 23.2) 0.38 1.0} 48.1) 4.15 
Summerdale*t®......... 62 23 | 40.5 | 21.56 4.0 0.5 || 47.5 3.85 
Susanville t 53 21 38.0) 6.94) 2.0 || Rangelyt...... | 64) —20/ 14.8 | 0.50) 5.0 || Cantomt oe 4.44 
Sutter Creek 58 42.8 | 7.28 1.30 18.0 88.3) 5.20 
Tecarte Dam ** 20 41.6 | 2.04 48 | 3/| 26.1 2.40) 24.0 boa 4.47 
Tehama*®........ 82 | 52.2 / 11.15 Riverbend ....... 1.0 | Covington .............. 69 11 | 41.6! 4.59 
Tejon Ranch 1.90 Rockyford ¢............. 67 4 | 35.1) 0.82]...... 0.8 | 4.57 
Templeton *°*... 48.6 | 4.99 7.60) 77.0 38.4 3.2 
Truckee **....... 27.4) 7.07) 16.5 | St.Cloud 0.90 2.0 43.3) 5.45 
2.19 22.4, O11 1.2 46.9 3.75 
Tularec..... 7 24 52.0; 1.78 30.8 1.40) 14.0 48.5 | 8.88 
Turlock d¢ .............. 22) 40.1) 3.96) || 0.8 | 3.0 | 45.6) 3.95 
62 26 | 47.5 | 16.68 65 35.0 1.10/ 11.0 40.7° 4.45 a 
Upper Lake ............. 64 26 | 46.3 | 11.18 52 26.6 1.40! 14.0 46.3 | 4.30 
Upper Mattole*?........ 69; 36 | 52.8 | 26.22 niphur boring. 41 | —10 | 18-2 1.95] 19.5 43.7 4.98 
Vacavillea*!............ 62 30 | 50.4 | 14.46 ace Creekt ......... 50 4/ 30.3) 1.12 3.0 42.8) 3.31 
80 37 | 55.9} 5.18 hon ses 68 1 | 36.6) 0.17 2.5 47.4) 3.61 
Volcano Springs **...... 83 81 | 57.3 0.00 T.S.Rancht............. 59 3.58 
Walnut Creek........... 65 28 | 50.8 | 11.05 4.80 | 48.0 40.6 | 4.01 
63 20 | 44.2 | 24.12 2660 T. 46.8 | 5.25 
12. 90 2.0 43.8 | 3.94 
47.5 | 8.54 atkins*! ......... 8B] —2 80.9)....... 4.0; 38.05 
50.1) 7.47 66 | —15 | 32.8 0.47 1.0 45.8 j....... 
60.8 |....... Connecticut 60 42.1 5.40 
48.2 | 11.40 Bridgeport ............-. 25.3 1.82/ 7.5 Poulant............. 15/ 47.8) 2.97 
8.78 20.9; 1.98 9.0 18 | 48.6) 3.93 
37.0 | 7.37 Colchester........... 23.4 1.84 8.0 | Ramseyt 66 9 | 42.0) 2.77 
2.38 4.0 || Greenfield coasts] 2.18 6.5 || Romet 6B 14 | 41.2) 4.06 
5.95 8.8 || Hartfordd.... 9.0 Talbottont..............| 70 18 | 44.7| 5.40 
4.19 5.4 || Hartfordc ... 72 249.8) 4.05 
1.56 7.0 || Middletown . 23.9 1.80/ 11.0 41.6°| 3.85 
4.51 3.5 || New Haven Goll 
2.92; 14.0 | New Londont 2.0 0.50 6.0 
1.17| 4.8 | North Grosvenor Dale 19.6 2.56 | 10.2 | 27.6 | 2.82)...... 
23.6) 1.35 5.5 7.79!) 97.0 
22.8) 0.51 3.0 || Southington*! 22.8) 1.60 7.0 —4/ 27.8) 1.35) T. 
25.8; 0.60 7.0 |, South 0. 67 8.0 0; 3.68)...... 
0.62 21.4) 1.60 8.5 57 4/| 33.2) 3.72 6.0 
0.538 5.0 | Thompson*'! 38 boo 45 6 | 3.61) 36.0 
12 | 2.6 | 1.88/ 18.8 | Voluntownt............ 4% |—9/2.2> 2.10 7.0 48 | — 5 | 27.6) 0.81 3.5 
Les Wallingford ¢ 1.72 7.0 || Chesterfield t....... 44 —21 19.8) 1.30 1.0 
35.9/ 0.14 2.0 || Waterbury .............. 2.37! 12.0 | Coour d’Alene ...... 62) —1/ 
— 82.5) 0.65 6.5 | West Simsbury 1.75 | 11.0 rral 41) —20 20.4) 4.35) 4a. 
—4/17.6| 4.50| 45.0 || Windsor 21.8; 0.98; 9.9) Dairyt .................. 51 4/ 33.3) 2.28).... 
0.51 4.8 | —10 | 2.00 1. 
— 35.0) 0.13 2.5 32.3 1.57 | Fort Lemhit............ 51 | —11 | 2%.4) 0.46 4. 
Copet 67 | — 6 36.4) 0.69/ 1.1 Milford............... 33.2 2.05 | Fort Shermant.......... 51) —5/ 2.8) 4.14) 42. 
0.07 | 0.5 || Millsboro 32.2; 1.81/ 1.80! 12. 
Deertrail *®.............. 64) — 5 | 38.2/....... 2.0 || Newark 29.8 1.30 1.5) even 55 9 | 33.6) 2.77 3. 
poten ¢ 55) — 2) 20.2) 0.65 ord 33.0 1.08) T. Idaho Cityt..... 50) —8/ 26.5}....... 80. 
Divide Station.. 61|/—5/ 30.8) 0.58/ 6.5 Dis 10.2| 0.07) 0. 
10 | 40.2| 0.08 Dist’ ing Reservoir *5. 33.0) 1.89 | 23.6) 4.07) 32. 
58 10 | 36.2) 0.25 2.5 || Receiving Reservoir *5. . 32.7 | 1.94 17.6) 8.00) 30. 
ra 52 0 | 32.4) 0.50 5.0 |) Washington 38.0 1.38 4. 
Mirst View*®............ 60 0 | 89.7 |....... West Washin 65 1.77] T. Lost River 2.91) 27. 
1.3 | 20.4 3.35 8. 
fort Collins t............ 68 | — 8/| 32.6) 0.43; 3.8) Ameliat............. 69; 2% 51.2 2.85 27.6, 1.94) 4, 
| O.@ 1.0 | Archert 78 54.5) 4.20 | 96.1) 1.78 ]...... 
ett........ 1.2 || Avonparkt........ 79 35 59.6 3.38 26.5 5.67! 39.0 
58 9 | 34.9) 0. 5.5 ee 7 30 | 55.6 2.52 33.2 2.01 8.2 
*!......... 5 | 3.6) 0.90) 9.0) Brooksvillet....... ees 75 30 | 55.0) 4.31 34.7| 1.19 5.0 
Junctiont........) 55 838.4 0.87 57.8) 4.77 33-1, 1.88| 28 


— 
be 
« 
“Os 
= 
. 
. 
= 
x 
a 
A ° 
a 
aa 4 
~ 


MONTHLY WEATHER REVIEW. 


NSSS 


& 


‘SE 


M#SSSSSSSSSSHSS 


. 
. 
. 


os: 


. 
. . . 
. 


CON 


RAG 


SSH 


| 

| 

{ 

| 

| 

— 

| 

sh 


II.—Meteorologicat record of voluntary and other cooperating observers—Continued. 
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22 
perature. Precipita- Temperature 
| (Fahrenheit. ) 
—} 
Stations. Stations. | | . 
1 
—10 | 25.4 . 
B.0 —19 | 19.6 
30.4 
28.8 
27.2 
30.9 
24.3 
27.4 
28.4 
a0. 2 
85.8 4 
28.7 
26.0 
2 
sala 
6.6 
3 
5.1 
1.8 
7.24) 
1.6 
5.8 
1 cede 
1 
64 1 
.2 
0 
.0 0.4 || Algoma®!................ 
-8 0.5 || 
5 1.8 || - i 
| Audubon ...2............ 
0.2 | Belle Plaine............. 
T. | Romagartet ............ 
1 T. | Cedarfalist.... ........ — 
2). | Cedar Rapidst.......... ( b 
0:8 
7 1.0 | College Springs ......... es ye 
| Delaware*? 0 0.2 
|) Des Moines... 8.0 
Bt. 66] § | 4.9) | Emmetsburg ............ | 18. 0. 0.5 
— — 
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| Springfield t...... 
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a 
= 3 = & 
° Ins. | Ins. Kentuc. Ins. | Ins. Maryland—Cont’d. 
Shelbyvillet............. 91 x Mt. St. Marys Coll o e 


| Abbeville........ 
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| Mardela Springst....... 
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28 
| 
Temperature. Precipita- | Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) | tion. | (Fahrenheit) tion. | (Fahrenhett.) tion. 
= 
Kansas—Cont’d. ° | 
Fort Soott.. 
Frankfort .......... ....| 4) 
Garden 65|—8| 67 2 
Girard *!.................| 58 3 | 
Grainfield *®.............| 72 0 Amite t 76 18 
Greensburgt............| 1 | 
Grenola*!...............| 6 5 Baton Rowge #2200020. 74 20 
Halstead ..............-.| | 12 
Horton f.................| | 18 
Hutchinsont............| 74 72 16 
61 7 16 
63 | — | 
Lawrence | 7| 
63 Franklin¢t 75; 2 
McPherson t............. 68 | Grand Coteau ........... 73 25 .0 
Manhattan d............-| 65) — | = 20 0 
s | 21 8 
67 i 25 
61 Lawrence t 83 | 
; | Liberty Hill ..........-.-| 77 16 
Morlandt.......... ....| 6 Maurepas ¢..............| 78 19 
68 73 18 . 
4 Mounthope*!..........-| 68 | Monroet 70 20 
60 | | || || Natchitoches............| 7% 15 0 
64 Be || New Iberia 25 
orwic Opelousas t | 
56 81 23 0 
OSWOZOT Plain Dealing t..........| 69 17 
58 | Ruston TL) 15 
Phillipsburg ............| 62) — Schrievert.............., 21 
Pleasant Dalet.......... | — | 62 27 
Russell ¢ | — Sugartown 70 21 
62 | — Thibodeaux | Hadley 88) | 18.6 
Scott 6) — Trinity t...., 74| Hingham... 2.44 | 
31 | | | Hobbs Brook 2.33 
Wakefield*!............) | 1.4) Bar Harbor 42 | | 12.5 
Wallace*! .............-| —18 | Belfast | 8.0 || Leicester ................| 38 —16 | 9.8 
Wamego*?..............| 60 0 4.0 | Cornish*! ...............| 36 | —15 15.0 || Leominster..........+.00|-sess+{erese|ecnees 15.0 
Wellington*!..........-| 66 2.0 || Long 44] | 14.5 
0.9 |! 41 | —@1 | 16 | Lowell 41 | —12 | 
Winfield 62 | 6 1.5 Farmington —16 | 14 LOWELL 42 | — 14 [Pe 
66) —8 | 0.2 || Flagstafft...............| 85°] —Qge! 11 Lowell 45 | —10| 
Yates Centert.........-| 62 2 | | Gardiner 36 | —10 
Kentucky. | Houlton t 46 | —12 8 
59 2 | T. | Lewiston ................| 40 | —14 
Blandvillet ........-....| 61) 8 | T. || Mayfield.................) 
BowlingGreena*!......| 62 4) | North Bridgton .........| 30 | —14 - 
64 6 | | Petit Menan*!..........| 40) —12) || MOMPOC 86 | 22 
6!) 10 | T. Winslow 6.0 | 
Edmontont .............| 61 5 | Natick *! ................| 80|—14 | 21.8 8.0 
i ...... 58 6 | T. T. 46) —10 | 24.8 | 12.8 
Franklin*t!.............| 64 9° } 59 | 1 T. Pittsfield ................| 36) —14| 19.0 2.0 
.| | | Plymouth*?!.............| 44) —8/| 27.2 13.5 
3 Greendale*?.............| 59 1| | 0.3 | 1 9.5 
61 5 | 1 || Provincetown. .......... 27.9)..... .| 5.8 
N Hendersont.............| 65 7 | i 0.5 || Roberts 10.0 
Leitchfield t.............| 62 T. 4.0 || Roxbury ....... ........| 48) —10 | 24.9 9.5 
Marrowbonet...........| 68 6 T.. Springfield Armory .....| 41 | —16 | 21.8 10.0 
BF || Greatfalls*® ............ | Tauntond ... ...........| 44| —10| 28.4 13.0 
Paducah | Greenspring Furnace... T. Taunton c..............., 4 —11 22.3 
Paducahdt..............| | Taunton 42 | —12 | 19.9 16.0 
Pleasure Ridge Parkt..| 59 1 Hancock Turners Falls............,| 37 | —11 | 20.3 
Princeton? .............. 60 | 0 | T. || Vimeyard Haven | 
Wakefield t .............) 41 —13 | 21.9 8.0 


at 
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Tem ture. Precipita- Temperature. Precipita- Temperature. | Precipita- 
(Fahrenheit.) tion. (Fahrenheit.) tion. (Fahbrenheit.) tion. 
dE 
Massachusetis—Con'd. ° | Ins. | Ins. | Minnesota—Cont’d. ° | Ine. | Ine. Mississippi—Cont’'d. ° ° Ins. | Ins. 
Weatborot 42 | —11/| 21.8; 2.15| 13.0) Bonniwellt.............. 45 —20 18.6) 0.25 2.5 || Okolona f 65 | 41,2 | 2.46 
Williamstown *'........ 37 | —14 | 21.1/ 0.71 7.1 | Breese t 36 —48 | 0.4) 0.67 9.1 | Palo Altot............... 66 17 | 43.0) 2.61 
1.14 15.0) Caledoniat.............. —21 17.7) 0.58 5.2 Pontotoct.......... @ 15 | 43.8) 3.8 T. 
1.96 |...... 12.5) 0.88 5.5 || Port Gibsont..... ...... 74 18 | 4.2) 8.41 
00.0060 bc sa 7.0 || Camdent...........- —17 | 16.3) 0.55 4.0 68 16 42.3) 
Worcester a............. #@ | —15 1.67). | Collegeville ...... —22 | 15.2) 0.87 4.9 Stonington *!....... 20 47.5 |. 
Worcester d ............. #@ | —12/ 1.98 Crookston ............. —36 0.1 7.8 || Thorntont .......  @ 18 | 530.7 4.50 T. 
Mic. . Dawson *!..........+- 46) —21 |) 8.8) 0. 6.3 || 70| 22 48.0/ 3.40 
Adrian......... 47 1.74| 8.2) Detroit Cityt.. 82> 0.20) 2.0 Vaident................ -| 14| 45.4) 421 
6% | — 2) 27.8) 0.55 -| 13.3 Water Valley*t?........ 67 15 4.01 
llegan............ —6/%.2/ 1.12| 5.0) Paribaultt.. 47 | —18 18.0 0.26 2.5 || Waynesboroat ..... 44.6) 445 
cage —8/ 3.1) 2.00 Farmi t 4 | 14.9 0.98 9.0 || Woodvillet ...... .....-. 5 19 48.2) 6.15 
case 10.6 Fergus t 10.4 0.90| 7.1) Yazoo Cityt........ 73 | 10/ 42.8) 3.80 
Ann Arbor....... 42, 0.9) 3.0) Glencoet....... 47 | | 15.9) 0.00 )...... 
24.0) 1.11 4.5 || Glenwoodt.............. 44-26 11.5 0.85 9.8 || Akron 0.70 6.5 
Ball Mountain .......... #2 | —11/ 23.1) 1.15| 6.7) Grand Meadowt........ 4 | —20 16.5 0.43 6.0 || Appleton Cityt..... 4/ 33.2) 0.38 3.0 
Battlecreek ............- 1.49)| 4.4) Grand Portaget...... | 1.96 31.5) 0.30) 
38); — 19.63) 2.59 29.5) Granite Falist........... 51) —19 13.3 0.10 |...... || 0.91 4.0 
Benton Harbor.......... 1.9) 6.4) Hutchinsont......... —20/ 18-8) 0.42, 4.2 0.80 |.....% 
Benzonia ................ 39 —2/22.6)| 1.51| 15.1 | Koochichingt........... @ | —49 | 12.6).......)...... Birchtree ...............- 6) 4 3.8 12) 
Berlin 47|—8/ 24.0! 0.98) 5.5) Lake Winnibigoshish 39; —38 7.0) 0.88 18.4 || Boomvillet 0.90; 8.0 
Berrien Springs ......... 49 19) M0 4.9) 0.75 7.5 || Brunswick .............. —1/ 80.9); 0.70)...... 
Birmingham ...... 2.9) 25 | Lawrencet...... 41 | —22 14.1) 0.80| 8.0 || Carrolltont...... 332.0) 0.70) 40 
#2) 0.99 9.6) LeechLake!..... 44% 1.26| 12.6 || Cedargap*’............. 64 1.30) T. 
Bronson 46|—8/23.0| 1.5) Long Prairiet........... 44 —26 10.3/ 0.80' 8.2) Columbia.......... 5.7 
Calumet —7/ 17.8) 2.238) Lutsen ... 0... 37 | —25 13.2) 2.0 || Conception.............. 52 2) 80.2) 0.27 2.0 
Charlevoix 88 | —2/ 0.79) 8.9) Lauvernet................ 49 —15 18.2)| 0.25 2.6 || Cowgill 54 0 32.0) 0.88 3.5 
Cheboygan 36 | —10/ 19.7 | 2.40| 27.9] Mantoryille*? 17.3/ 0.77| 2.7 || Darksyillet............. 0/28) 0.70) 
Clinton .... 1.26; Mapleplain.............. —2 13.6 | 0.96 8.7 || DOWMIMG 0.95 5.0 
Puirviow 2.6) 0.58 1.9| Mazeppa'........ —12 17-4 1.00| 10.0) 35.6 | 1.07 0.5 
Pitchburg —12/| 4.5) Milanf............ 10.4) 0.76) 82.5 | 0.67| 3.0 
3.2) 0.45)...... | Minneapolisat. ........|° | 15.0| 0.85) 6.6) 35.0) 1.30) 2.0 
Gladwin 41 2) 24.4) 0.60 Minneapolisd®.......... —2% 16.0) 0.77 7.5 || 29.6 0.81 7.2 
Grand Rapidsa 2.4 1.44) 10.4) Minnesota Cityt ........ 46 | —20 | iba 0.52) 4.5 | Fairport 0.73 «6.0 
Grand Rapids 25.0) 0.80 )...... Montevideo t............ 49, —20 11-3) 0.75 4.5 || Farmersville 0.70; 40 
Grape....... 26.8 0.85 0.2) Morrist.............- 11.5) 0.40 4.0 | 1 31.6) 0.97 
Grayling 19.6 1.85 5 | Mount Iront............ 36, —38 1.55 15.5 | Pulton...... 1.40 3. 
Hanover 27.3) 1.2 .8| New London ........ 47 | 11.4) 0.21 2.1 || Gallatin®!............... 52) —4/ 20.3) 5.0 
arbor Springs New Richland *!¢....... 48 | —22 | 19.4)... ..../...... Gayoso 18 | 36.3) 2.94 
21.0| 1.52) 10.2) New Ulmt....... tide | —18 | 18.0; 0.26 2.3 || Gordonville**...........|...... 8.8) 3.12) 05 
Harrisville . 21.6 | 2.85) 20.0) Park Rapidst.......... -| 7.5) O98 8.0 60 154) 5.5 
0.90| 8.0) Pine River*!........ 47) —27| 94) 1.89) 18.8 || Grovedale............... 62 3.8) 1.19) 0.5 
Hastings 24.9) 1.02 8.5 Pleasant Moundst 53 19.6) 0.90 1.0 || Halfway ....... 62 1.20 1.0 
Hayes ...... ... 2.6) 0.9 8.0 | &4| 0.88) 9.0 Hammibal 2.7 
es k 42 | 6.4) 0.51) 10.0 31.4/ 0.34) 20 
Highland Station 2.8) 1.13 Rolling Greent 50 19.9; 0.60 1.3 33.8 1.14 4.0 
olland * * 98.0 |...... Roseau *...... 36 0.8; 0.75; 4.9 || 1.74, 0.8 
Howell 2.9 | 0.98; 5.0) St. Charles 45 17.1) 0.87) 52 87.8 | 0.85) T. 
caver 8.0) St. Cloud 42 11.5, 1.0) 8.0 |) Houstonia 0.67 4.4 
22.4) 0.86 8.2) St. Olaf a2 9.9 1.00, 12.0 3.4) 0.4 2.0 
Lansing 3.0) 1.11 2.5 St. Peter*t! | 17.9) 0.71 3.8 35.0) 1.78 0.5 
Lathrop 16.0°| 1.00} 10.0) St.Vincent 13.7 4.5 1.51) 20 
Lewiston 20.8) 1.74)...... Sandy Lake Dam’ ...... 42" —36  9.3/ 0.69) 10.8 || Kansas City 6.3 
Madison 2.1, 1.3 3.8 | Sank Center............. 42 | —28  11-4/| 0.55 5.5 || 52) —3 2.2) 1.31 9.3 
Manistique *............- $4.7) 1.41 /...... Shakopee® ........ ..... 41* —18 16.3) 0.91 4.2 | ar 64 5 | 35.0 0:30 | 3.0 
18.2 | 42; -18 14-1 )....... 11.0 || Lamonte ........ 0.72, 4.0 
1.06 4.5 | —43 8.5) 1.10) 11.0 Lebanon........ @& 3 | 36.0 1.18 0.8 
Middle Island*™........ 40 AE Two Harborst .......... 49 | —27 16.4) 0.71 9.5 |) Lexingtont.............. 60 1/ 31.8, 0.72) 38.0 
Mottville 24.6) 1.58 Wabasha*!.............. —2 17-6) 0.9 7.5 || Liberty 55 2 0.74 52 
Mount Pleasant......... | —10/ 22.3) 1.23 4.0) Willmart................ 4 | —21  11-2| 0.35 4-2 || McCune*t!.............. 62 2 33.7 2.44 2.5 
North Marshall 41 2.5) 1.12 Winona............ 17.4 0.37 4.0 || Mansfield........... 
Old Mission 41 15.2) Worthington .......... 48 | —15 | 18.0) O65 0.5 || Marblehill .............. 61 35.6) 2.55 0.5 
41 2.23) 9.5  Zumbrota!.............. 46 17.5 Marceline ............... 30.1) 08 6.0 
42 23.4) 09.78) 2.0 Marshalit........... —1/ 30.2) 0.58 38.0 
Owosso ... W 2.8) 1.0 2.0 Agricultural ege. 65 7 43.4, 4.15 T —6 12 438 
Parkville . 1.61 6.0 | 66 16 | 45.6) 6.15 Mexicot........ 32.3) 1.4 6.0 
Pontiac. Batesville t 64 15 41-9 3.47 0.% |...... 
Powers Bay St. 49.0) Mine La Mottet 5 | 85.4) 1.31) 
Rockland 16.1| 290) Biloxit.... 2 | 47.6| 2.60 Mineralspring... 5 | 89.0) 1.50 | 3.0 
Romeo. . 2.2) 1.70)...... | Brierst...... 21 47.0| 7.39 Mount Vernon .. 1/324, 108 40 
St. Ignace 20.3 | 2.18) 20.5) Brookhavent 14 | 47.5 | 5.38 Neosho .....-.... $96.0) 1-11) 3.5 
St. Johns 0.61) 2.0) Cantont....... 21 | 45.8) 4.36 cic 0.62 5.0 
Sand Beacha Columbus Gt «... lessees 2.53 New Haven*'.. 8 | 37.6) 1.30 1.0 
0.75 |...... Springs t........ 46.1) 5.39 New Madrid ..... 4.4) 3.97 806.6 
Gault Ste Marie 2.6 74 18 | 45.4) 4.88 New Palestine tf... 0.81 4.0 
Somerset 4 0.99) 1.8) Payettet................ 7.92 Oakfieldt............ 16 0.5 
South Haven 2.35 9.5 French Campst......... 69 10 41.8, 3.12 Oak Mound ....... 1.383 2.0 
Stanton —10 | 2.9) 0.80) ..... Pultomt 65 12 41.4) 2.37 Oak 1.6 | 
Three Rivers .......... --| 1.34| 2.0) Greenvilledt....... 68 13 41.2; 3.29 Oregon — 4! 1-41 9.4 
Thunder 338 | — 2/ 24.1 /|......./...... Itta Benat .............- 18° 45.0* 4.12 Oregon — 4) 115) 9.5 
Vandalia ...... 68 | —1/| 27.4) 1.66| Jacksont........... TL] 48.6) 4.58 0.45 3.0 
Ypsilanti ........ pees bese 89) 1.40) 24) Kosciuskot..............| 15 43.7) 3.79 Oto 1.30, 20 
Laket «..... G6) 46.4) Palmyra *®... ° 90.0 1.70 60 
Adlat Perret 39 | 3.8) 0.54 5.0} Leaf*!......... 70 22 | 48.9 |....... Phillipsburg * +? 60 1.17 | 1.8 
Albert Leat....... 48 | —17 17.2) 0.08 Leakesvillet ....... 17 | 30.2) 3.9 Pickering **..... 62) —6/ 2.8/ 1.17 4.5 
0.66; 6.6) Logtownt............+.. 21 50.4) 2.82 Platte River®*..........| 54 0 | 28.1) 1.39) 12.0 
Argylet ....... 39 —36 0.35 8.5 | Louisvillet .............. 69 13 2.81 Poplar Bluff...... 64 38.0 2.00 T. 
Beardsley t .... 47 | 10.0/| 1.72| 14.5) Magnolia.. . 17 4.7) 8.21 POLOSL GL) — 33-2) 1.22 T. 
Bellepiaine* '.. 42 —19/ 0.40; T. | Mayersville 69 16 | 44.8; 4.70 Princeton *!. 04 40 
Bingham Lake s@|—18/17.1| T. | T. | Micot...... 7i| 15 | 45.4| 7.23 Rhineland 62; 1 1.81! 1.0 
Bird Island..... 48 —19/ 14.2/ 0.70; 7.0) 70| 51.4) 3.9 Rolla ........ -| 1.08 | 0.6 
Prairie —19 17.2 0.25 2.5 Natc! t. 20 48.0 5.10 St. Charles 64 8 35.1 1.60 T. 
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TasB_e II.— Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. 
(Fahbrenheit.) 
3 
Stations. 
-| 
3 
zi 
t’d. ° Ins. | Ins. 
BE. SOREN 0.59 5.0 
| @| 4/888) 1.52) T. | 
Shelbina...... 5.0 | 
63 10 39.7 
1.12 5.0 | 
Stelladat. 61)—1 82.4) 0.50 5.0) 
Sublett .. 54) — 6 | 0.80 6.0 
Trenton .. 0 2.9! 0.70) 7.0) 
Unionvilie 9/258) 1.74) 
Vermont *t! 59 3 31.8 0.71 5.0 
Warrensburg! 56 6 | 35.0 0.55) 4.0 
Warrenton . 62 1/ 32.8; 1.51 2.0 | 
Wheatland . 0.65) 4.0 | 
Willow 8 71 38.8, 1.21 
66 1.34| 0.6) 
M 
timber 63 | 8.0) 0.31) 5.5 
Billingst ........ 62 | —20 | 5.0 0.2% 2.5 
Bozeman t...........«++« 65 | —17 | 24.4) 0.50 5.0 
Buttet ............ 488'—8 0.30 4.7 
562 | 1.2%] 12.0 
Choteau t.......... 64 | —26 | 19.0 1.45 13.5 
Cokedalet.. 52) —17'3%.0) 0.46 4.6 
Columbia Falist........ 50 | —12 | 23.2) 2.51 
Deerlodge t............++ 53 | —15 | 26.2 | 0.42 
Dillont......... 49| —11 26.1 0.30 3.0 
Fort Bentont .. 62 | —31 | 13.2 (0.80 8.0 
Fort Custert..... 50; —30 0.21 2.1 | 
Fort Keoght ..... —27 14.6, 0.68 6.8 
Fort Logant...... 56 | —32 | 22.6 | 
Fort Missoula .. —6 14.3 
Glasgowt....... 51 | —32 5.4 
Glendive t 50 | —29 10.2 17.0. 
Greatfalls t.............+ 58 | —26 | 22.2 9.2 
50 | —83 21.4 2.31) 24.0) 
52) —41  13.1/ 1.35| 13.0 
Lewistownt............. —33 19.4) 1.65 16.5 
yt.. 50; —19 | 24.0 2.57 | 35.0 
Livingston t........ | | 29.4) 0.37 3.7 
Manhattant......... 2.8 0.05 0.5 
Martinsdalet............ 49 | —25 2.2) 0.65 6.5 
Marysvillet......... 49 | | 2.8) 2.0 
Musselshell t 59, —30 18.4 0.35 3.5 
Radersburg 8.2 | 
55 | —21 23.8 0.65) 6.5) 
Sun Rivert.............. —29¢ 21.0" 0.16 1.6. 
goston ~ 45 | —17 | 25.0 2.0 
45|—9 4.04) 13.0 
| —29 2.9 0.80 8.0 
te Su ur Springs —22 0. | 
ob 17-2) 060! 6.0 
55) 20.6) 0.55) 5.5) 
N 
coe 63 | —10 5.0) 0.11; 0.7) 
60 | —10 | 26.3 | 0.23 0.9 | 
61 | —14 | 8.5) 0.68 0.5 
Arborvilie*? --6/ 206, 030) T. | 
Ashland at.............. 6) —7 29.1) 0.21) 0.5 
Ashland 0*!............. 59|—6/ 29.1 0.49 0.1 || 
Ashton ....... adeves 61) 28.1) 0.26| T. | 
64) — 6 | 20.9) 1.23| 5.0) 
59; — 304) 029) T. | 
63 | —14/ 0.53) 0.5 
Beatrice t ............... 61|—5 | 2.4 | 0.40 4.0 
Beaver City.............. 65 | — 9 | 33.1) 0.56) 
Benkelman*! ........... 66) — 4 36.0) 0.2 
Bluehill *!..............., 62) —8 | 31.1) 0.50 1.0 | 
Bratton 6 0.39 3.5 
Brokenbow*!.. ........ 78 | —10 | 32.6, 0.07) 0.5) 
Burchard *! ............. 29.4 0.09 1.0 
52 | —10 | 26.4) 0.35 1.0 
Callawayt ..........-... 6O | —12 27-3) 0.2) T. 
Central City*® .......... 60 0 | 28.4 0.28 0.2 | 
Chester | 29.7 | 0.37 0.5 
Columbust .......... BS 0.44) 0.5) 
dle 0.52 1.0 | 
Creighton * +? 61 | | 2. 
63 | — 30. 1.5 
Curtis 61 | —12 30 
David City *t'.......... 60 | — 8 | 27.0 1.0 
Divide*!............. 62 | — 6! 90:8 T. 
Rsv——4 


Temperature. 
( eit.) 
} 
| 
Stations. 
| Bigia 3 
aim je 
° ° ° Ins. | Ins. - 
Dunning *! ........... 59 —10 | 2.6) 0.12 1.0) 
65 | — 0.70 1.5 
| Ericson *t!....... 65 | — 9) 26.1) 0.05) T. | 
Fairbury t............ — 3/ 20.9; 0.18 1.0 || 
Fairmont *! .......... 31.0) 0.58) 0.5 | 
Fort Robinson ....... 62 | —17 | 30.0 1.30! 13.0 || 
Franklint ............ 65| — 7) 31.8 0.70 2.0 
64) — 7 | 29.5) 0.47) 0.6 
Genoa t 60 | — 8 0.4) 0.46 1.8 || 
60-18 28.1 0.40) 4.0) 
Gothenburg ...... 63 | —10 | 82.8 0.36) 0.5) 
Grand Island 64 5 T. T. || 
Grand Island . 62; —7| 2.1; 0.14) T. | 
Haigler*! 78 —14 30.3| 042| 0.8 |) 
Hartingtont 61 | —11 | 23.2) 0.26 1.5 || 
Harvard*'. —10 2%.4) 0.30) 0.5) 
oes 58 —10 26.9 0.30 0.8 
Hayes Center .. 0.7%5| T. 
Hay Springs t 61 | —18 | 0.49; 4.3 
| Hebront....... 64,—6 2.5) 0.40) 0.5 || 
Hickman *5..... —8 90.6) 0.31 8.1 
Imperial@t.... ...... 64 —15 30.9 0.50) T. 
Imperiald............ 29.7) 0.38 
| Indianola*®....... 65 | —18 | 31-2) T. 
|| Kearney *!.......... 66 —10 29.9 0.30 
Kennedyt........--.. 65 | —13 | 26.1 0.28) 
Kimballt............. 59'—8 31.2 0.40 
73 | —11 28.3 | 0.50 | 
Lexingtont........... 63 | —10 31.2) 0.38 
see 30.3 0.24 
60'—8 30.7 0.26 
Lynch 6 —10 24.3 0.16 2 | 
CCOOK 62'—4 34.0) 0.24 
0.53 
| 23.6 0.27 
Madrid *t® .............. 65 | —10 29.4 0.50 
Milford **......... 27.2) 0.51 
| Mindena*?........... 62/—7 | 2.7) 0.75 
Nebraska Citya.... . — 34.5¢) 0.28 | 
| Nebraska City 31.2 0.47) 
Nemaha City*! ...... 54'—6 0.50 
Norfolk 59 —10 2.6 0.27 
North Loup t.. 28.2) 0.24 
North Platte . 
| Oakdalet............. 60|—11 24.3) 0.13 
60|—6 81.0 | 0.15 
Omaha (W. B.)....... 
O’Neill*!...... | 25.1) 0.382 
0.21 
Osceola...... 0.55 
Ought ....... 0.71 
Palmer a*! | 0.00 
Palmer d....... Me 
Plattsmouthat 0.54 4.5 
Plattsmouthd. 60 —12 29.9) 0.52 4.5 
Potter*!...... 58 | —12 28.0) 0.27 
Ravenna a... 380.2) 0.3 0.4 
Redcloud 32.5) 0.57 1.8 
Republican *!........ 62 | — 8 | 32.0) 0.25 1.5 | 
Ralo*!....... 82.5) 0.40 4.0) 
68|— 8 | 30.4) 0.21 
60 3 33.2 0.32 8.2 
Santee Agencyt........-. 64 | —12 | 24.5 | 0.07! T. 
Seneca*! ...... 64 | —12 29.8 0.207) 0.5 
Seward **............ —7 80.6 0.51 
64 | —11 8.2 0.35 
Springfield *!............ 58) —8 27.0) 0.39 
Springview ........... 60 | | | 0.25 
Stanton *!............ 58 | —10 | 24.8 0.12 
State Farm........... 64°} — 8 30.4) 0.28 
Strang?! 6 | —6 30.2) 0.42 
59 | —10 | 29.9 0.42 0.5 
Subs 64)—6 2.3) O77) 1.4) 
| Tecumseh at.......-.---| 61) —5 28.8 | 0.80) 5.5) 
Tekamah ............. 63 | — 9 26.6 0.45 0.5 
Thedford *! .......... 62 | —14 24.7 | 0.35 1.5 
Turlingtont.......... 62 | —13 25.5 | 0.57 5.1 
Weeping Water *! 61 | —11 | 24.6) 0.59 3.2 
Whitman *! 56 | —20 24.6) 0.05 0.5 
Wilber*!....... 64| — 2/ 31.9 0.22 1.5 
Wileonvilie 81.7) 0.85) T. 
York 60) —10 | 35.5 | 0.90). 


and melted 
Total depth of 


snow. 
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| Rain 
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Carlin*!........ 
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Cape, May C. H.t........ 
Charlotteburg........... 


: 
- Temperature. | Precipita- 
(Fahrenheit.) tion. 
§ 
Nevada. ° | ° | 
UStiN GL) 12 
lattle Mountain*?’....... 538 12 
11 
52) 25 
pla rio 6 | @ 90 
51 | —10 | 87 
arson City.........+.+ 62 12 82 
arson City (W.B.)...... 
overdale *?. ..........| 64 |......! 63 | 
Dver Valley 61 | 
VIC GB | 20 
50) — 5 
52 —10 
a npire Rancht.........| 57 0 
0 
56 14 
15 
alleck *1.,.............| 85 —10 
yt Springs*!..........| 55 10 
sysers 
bwers Ranch ..........| 58| 17 
| 6 8 
q 9 
| 
Valley t 
6940000 75 ll 
q n Antonio ............| 54 10 
nnys 63 | —15 
coed 46 7 
4 
ndsworth*!...........| 68 8 | 
New Ham, re. | 
rlin Mills .............| 88 | —25 
thlehem .............-| 87 | —25 
4 yokline ............| 48) —I4 
Dlin. 400) —18 | 
ThAM 44) 
DOVE 87 | —19 
one 89 | —17 | 
43 | —15 | 
rth 37 | —15 | 
michuck 
WEDOTO 41 | —16 | 
nborntont............| 39 | —18 
st Milan............... @|—@ 
ew Jersey. 
bury Park .......... .| 
achhaven.............| 50 
— 
57 
lingsport *?........... 48 
47¢ 
1 Ggweton 55 
56 
- 55 | 
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and melted 
snow. 


Total depth of 
snow. 


Total depth of 
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Junction . ....... 
Millville ........ 
Moorestown ... 
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Newark dt ..... 
New Brunswicka ee 
New Brunswick }....... 
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River Vale 
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Brookfield ............ 
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New York—Cont'd. 
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Glens Falls.............- 


| Haskinville....... ane 
Brook 


Poughkeepsie ........... 
Ridgeway ............... 
Rochester 


Saranac Lake ...... 
Setauket? .............. 
Sherwood ............... 
Skaneateles ............. 
South Canisteo.......... 
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North Carolina—Cont’d. 


Mocksville 
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Mountairyt ............- 

urphy 
Newbern t 


Universityt ....... 
Wahpeton .......... one 


Wildricet?..... 
Williston ....... 
Willow Cityt ..... 
Wood a0 


A 
Annapolis .............- 
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Cherryf 


Cincinnati 
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Mean. 
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snow. 
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ure. | Precipit esol emperature re Temperature. | Precipita- 
Temperature. Precipita- Temperature. Precipita- . 
i (Fahrenheit.) tion. (Fabrenheit.) tion. (Fahrenheit.) tion. 
| 3 | 
Stations. | Stations. Ey | 
| 
o | o | © | | | Ine. 
y | 67 | 13 
Englewood ..........«.. 46 De Kalb | 
Hightstown BO 1 | 2.4 Friendship ..............| 4 | 
53 Gloversville ............. | —20 | \| 
55 Humphrey t............. | Soagetone Mount | 
Ocean City 53 Jamestown............-« ... || Springhope*!...........| 87 | | 
Mohonk Lake ...........| 41 | —14| Ashley? = — 8.1 
— Mount Morris............ 4 mod Be 
| 52 Newark Valley || Perry 
og | 37 | —20 44) 
East Las V 2.2 || Port Jervis..............| — 
jaya Ol 6| || Napoleont ............-. 
Fort Bayard.............. @ 48 17 | 2. 
Gallines 4 |—1/27.8| 1.48| 4.5 || 43 | 

18) | 2.2 || Westfield................| 48 3 | 9.0 Atwater 
Addison | —19 . | Chapel Hilit.............) 66 
Appleton 39 0 | 7 || Palkland *!..............| | | 
2.13 |...... || Greensborot............ 48 | 

Big Sandy*™............| 36 | || Highpoint ...............1 
Boyds Corners 1.00 60 | — 
4 | — 3 22.6 | @ 

xj 
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° ° Ine. 
52 19 8.45 
6.38 
21 | 42.4 14.68 

8 | 83.4) 2.7% 16.0 
34 | 46.2 | 14.99 

8 | 36.0) 3.52 8.0 
25 | 41.6) 7.60 
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MONTHLY WEATHER REVIEW. 27 
TABLE record of eoluntary and other 
. Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
4 (Fahrenheit.) tion. (Fahrenheit.) tion. (Fahrenheit.) tion. 
: 
Ohio—Cont’d. ° ° | Ine. Ohio—Cont’d. ° ° 
56 4/ 31.4! 1.99 | Vick 5 | 27.9 | 
58 —3/ 31.6! 1.65) 2 | West Fork 
Daytona — 5) 32.0 Pennsylvania. 
De 70 —9 Aqueduct 5 | 20.6 
! ae | | 00 | 4 29.1 
—3| 0-8 | Burnett 40.6) 0.01) | Ghambersbarg |i 
51 | — 2.6 66 | 39.2) 0.77 9.5 | Coatesville 57 4/239) 1.36 
Greenhill ........ 59 — 2) 2 1.8 | Fort Reno 68 | 38.7 0.40) T. Coo 58 1 30.6) 1.148 
0.5 | Fort 70 | 41.2 1.40 Davis Islan 
63 | — 3) Driftwood. 
52 | —10 Dubois t ... 4.2 
Hill 4B Dyborey 1.14 1.0 
5 | 19.2) 1.43! 116 
Hiram #8) — 5) East Bl 0.98 0.3 
! Hudson 52; — 5 ees) 47) 96.4 1.89 5.2 
Jacksonboro 57 | — 6} 47 /— 1.08 | 3.8 

7 53 — 4) 39.6 0.55 | Sanction BE 
Lancaster 39.6¢ 8.10 | Emporium .......... 4% | —~—1/ 26.8 1.17 2.2 

52 0| 0.60 2.0 
55 — 43.1 8.98 Forksof Neshaminy *i._ 50 10 | 
Lordstown 47 | 36-2 1.48 Frederick > 
McArth BO] 42.0| 4.09 Freeport 

ansfie | 45.0 | 6.09 | VES 1.89 4.5 

Marietta 141.2) 6.60) 7.5 | Grampian 24.2) 1.92) 65 

28.8 3.26) 11.0 | Hamburg 2/ 29.2) 0.80 
Milfordton | 0 22.4, 1.50) 15.0 | Hollidays 58 0; 2.2) 1.81 1.5 

87.7 | 11.85 |...... | 2.18 | 
Montpelier ...... 4 /—7 44.8 9.65 0.66 | 
50|/—9 42.0 8.35 2.0 | 
New Alexandria 59 1 41.6 | 10.13 Keating 295] 
Now 51 | — 9| 31-6 1.40/ 6.5) Kennet Square.........) 1.52) 4.9 
New Bremen ...... 55 | —10 | 40.0 | 3.44 4.5 29.9) 0.50 1.0 
New 53 —2| 44.1) 7.56) 20. 8.4) 1.11/86 
New 33.6) 1.86 1.0 | Lewisburg. 1/ 27.9! 1.98) 3.9 
New Forest 54 22 | 39-6 10 8 8.0 Lock 50 27.6) 1.99 4.0 

8) | 80) Otts 0.87 |...... 

50 0) | Philadelphia}... 31.4) 1.70 

5s) — ge! | 12.0 I 58 5 | 31. 1.83 

—6 2.2 || Philadelphia W.B 
Pomeroy ............... 0| | Pittsburg...... 

Portsmouth d...... 68 2| 31 | 50.4 | | 54 4/ 29.4) 1.97 

Richwood Lone Rock 5g | 5 | 32.4) 10.5 | Quakertown 50; —5 | 1.30 
Ridgeville Corners... | Lorelle g 32.9 | | | Beading® 1.08)... 

Rosewood........... 51; — 8) Monmouth 55 20 | 42.3 | 17.0 | Saegers WH 46 —10 | 24.8! 1.33 

Sandusk Mount 59 22/ 42.1 | 3.5 Salem 50 | —12 | 22.8 2.19 

q Sharon Genter —5 Nehalem | 2.2 || Scranton 4 | 24.3 0.78 

58 |—7/ 27.2 5.0 || Selinsgrove 48 1 | 0.90 

| 11.0) Shinglehouse..... 60 | —15 | 3.9! 9.45 

Sinkin Spring .......... 60|—2 0.84 |... 

as Stoutevilie — 8) 30 | 41.1) 8.57 | Somerset 50 | —11 | 27.2) 1.71] 

60 1| 8.0 South Eaton 4 |— 4) 24.1 5. 

50) 7) | 3.0 Swarthmore 53 4 | 29.4 
59 | 8.0 Towanda............. 23.7 
Van 533 54 1 | 8.0 

> 
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Meteorological record of voluntary and other cooperating observers—Continued. 
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| 


West Newton 


Williamsport ....... 


South Carolina. 


Georgetown ¢ .........- 

Gillisonville ........... 
Greonvillet ......... bees 


Little Mountain. 
Mount Carmel ¢.. 


Port Royalt..... 


Society Hill t............ 


Alexandria t........ 


Faulkton ¢.......... 
Flandreanu t ............. 


Narragansett Pier ......|...... 


225283232! 


S588 
Oe 


ono 


S282 


RE 
oo 


33: 6886 


PP 


Pe 
Riddletor t .. 
| Rockwood 

| Rogersville *t! 

Rugby *! 

St. Josepht 
Sewanee t 


| Alicet 


@ 


on 


Tennessee. 
Andersonville *! 
| Ashwood *t! 


Chattanoog 
| Clarksvillet 
| Clinton t... 
| Covington ¢. 
Decatur t... 
| Dyersburet .. 
| Elizabethton 
Fairmount*'. 
Florence 
| Franklin t 
Greenevillet ......... 
Harriman 
Hohenwald * 
| Jackson 
| Johnsonville t 
Kingston 
| Knoxville 


MeMinnvillet . 
|| Memphis 
| Nashville 
Newport ** 


Palmetto t+... 


Strawberry Plainst 
Trenton 


Union City ...... 
| Waynesboro*! 


Texas 
| Albany *t! 


| Austind *5... 
Ballinger t 
Beeville t 


| Brownwood 


Fort Brownt 
Fort Clark 
Fort MeIntosh........... 
Fort Rin 
Fort Stocktont...... 


| 
|| Forestburgt............. 


Fredericksburg *t! 
Gainesville 
Georgeto 


| Rain and melted 


° 


0.5  Grahamt... 

| Hale Centert.. 
Hallettsvillet . 


SSS 855, 


tw 


Mount Blanco t’.. 


= 


nee 


Sierra Blanca t 
Sulphur Springs t 


Weatherford t... 
Wichita Fallst 


Alpi 
Blue Creek ** 


Be 


- 


Swe 
828 
Owe 


SS 


S825 


° ° 
53 | —18 
56 | —15 
64 —10 
69 
6 
67 | 10 
8 
4 
(9 
62/ 
8 
55 6 
6 10 
64) 6 
66 6 
66 10 
63 9 
68 8 
as 
63 9 
«10 
+ 
87 5 
10 
65 5 
68 9 
65 6 
62 9 
19 

32 

30 

19 

18 

18 

18 
70; 
60 1 
17 
73 
24 
lon 

9 

12 

6 

16 

80 
8 | 38 
81; 32) 
90 
72°| 20° 
144 
70 2 


BRSESS 
SUawoo 


| Soldier Summitt..... 
Terrace ** 
| Thistlet...... 


Rs 


SRSSS 


£55 
RBS 
BRASS 


SS: 


BSARSS 


Strafford *t!........ 


SESS 


Precipita- 
3 
Be 
7c 
| | 
i} 
Ins. | Ine 
5.55 
1.64 
3.31 
0.80 
3.33 
4.0 
0.75 
1.52 
4.09 T. 
6.94 | 
0.24 
3.27 
2.76 
2.39 
2.50 
8.18 
5.07 
15.40 | 
3.23. 
2.05 
1.08 
3.01 
1.68 
4.04 
2.50 
1.28 
0.94 
2.49 
2.37 
2.72 
3.15 
8.87 
2.98 
6.13 
1.57 
6.20 
5.21 
2.92 
0.99 
0.55 2.5 
1.10) 10.0 
0.23 
1.10 1.0 
0.82 
0.75 
0.06 0.6 
0.10 
0.35 4.5 
2.10 8.5 
2.45 3.5 
0.50 
0.2 T. 
1.16 2.5 
0.05 0.5 
0.15 1.5 
0.45 0.1 
1.11 9.8 
0.31 2.0 
1.62 4.2 
0.50 
0.16 1.6 
0.40 
3.3 
1.22 1.5 
1.29 4.0 
1.16 11.8 
0.15| T. 
14.0 
0.48 7.0 
2.21 | 18.5 
0.63 7.5 
0.94) 11.0 
0.73 6.0 
13.0 
0.81 | 10.3 
1.9% | 19.5 
2.95 | 21.0 
0.64; 10.0 
0.67 5 
1.06) 11.0 
0.94 12.5 
0.83 7.5 
1.43 | 13.5 


Temperature. Temperature. Precipita- | Temperature. 
(Fahrenheit.) | | (Fahrenheit.) tion. (Fahrenheit.) 
— 
Stations Stations Stations | 
| | 2 a 
Penneyloania—Cont’d.| ° | ° | | South Dakota—Cont'd | Texas—Cont'd. 
— | 23.6) Wessington Springst... 2 08 28.8 
Yankton ..........-... 9 71 14 45.6 
45 | 8 T. Happy 75 8 39.8 
| 46 1 Benton (near) .......... 4 | 2 | 35.2 
Block Island 35 0.5 Houstont................| 7% 2) 51.6 
Bristol — 8) 1.91 Byrdstown ¢ ..........- 37 | T. | Huntsvillet .............| 72) 22) 48.4 
Kingston 2) 250) 3 Carthaget.............. 
6 006 00006 2.41) 1 Charleston t.......... | Kerrvillet...............| 980 14 | 48.6 
| | | | T. | 78 20| 49.8 
Pawtucket “ao @B 1 O.8 || Leakey? 85 13 | 53.4 
Providence @ ...... —8' 1 || 
Allendale................| @ 14 | 48.0 
00060000 
Blackville? ..........+. 68 12 42.7 
Central t 10 | 39.6 |.......) 
CHOTAW Gt 13 | 42.1 | 
Darlington (mear) 
4 | 
0 Lynnville®*! ............ 41.4 1.9% case 
@& 14 Ca 6 Tyler 68 16 1 
Santuck 65 cove 
Shaws Fork*!........../ 70 
artanburg? 72 
67 2 GHOS 
Yomasseet ..........-...| 70 Heber «= — 
South Dakota. 2 ; 
Ashcroft @® Arthur City? ............ = 
Buffalogap*'............| @ Austin @ 
Castlewood? ........... 48 ; 
non | —23 Boerne 
ort Meade Camp Eagle Passt ...... 
Goudyville *+5..........| 588 | —20 
Greenwood...... .......| 64|/—9 Coleman ** ... .......... 
Highmore ¢..............| 56) College Station.......... 
Hotch City? .............| 
Howard ¢ 57 | —18 || Corsicana at ............ 
Imball 58 | Dallas? 
Northville*' ............| 2 || Durham 
66) —18 | 
Rosebud .... ............| —16/ 21.6! 0.50 
Sioux Falist.............| 55 | —18| 18.9/ 0.41 
@ | 11.2 1.07 
q 
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TaBLe I1.—Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature Temperature Preci - 
| (Fahrenheit.) (Fahrenheit.) | tion. 
7) 
| Stations. Stations. 4; 
} 
° Ins. | Ina. Was tington—Cont'd. ° ° Ine. nt’d. ° o © | Ine. | Ine. 
35.4) 2.85) T. Union City ¢ 28 | 39.3 10.0 || 44) —18 21.6 154, 5.4 
35.8 | 3.09 1.0 || 11 | 36.8 Pepin 49 --24 15.6 0.58 7.0 
35.3 2.16 Walla Walla Pine Rivert | Sl | —17 | 20.5) 0.62 7.5 
Big Stone Gapt 33.6; 1.48, 0.5 || Watervillet............. —3 1.14, 7.0 
14 | 36.5 2.35 Wenatchee Laket....... 0 Port Washington ....... | 5O —15/ 2.2 1.00) 6.5 
$1.9; 1.51) T. West Ferndalet........ 18 Prairie du Chien ........ —19 5.0 
Buckinghamt..........- 33.8 3.30) T. West Virginia. cies 46 | —14 | |..... 
36.7 2.89 220600 Royalton 4 —17 18.2 1.21 9.5 
Bloomeryt Sharon t 50 | —16 | 23.0 0.75 1.0 
Charlottesville 35.8 | 3.54) T. Bluefield t......... Shawano ..... 4 —17 19.6 0.99, 9.0 
Christiansburg t 1.07 Buckhannonat . 40 11.4 0.40 4.0 
Dale Enterprise t 31.4; 1.7%) T. Buckhannond... 82.1 Stevens Pointt 49 —19 17.6 0.67 7.8 
Fredericksburg t 35.2) 1.54) T. Burlington .... 29.6 1.60 Sturgeon Ba 87 | —16 | 91.8 |.......]....,- 
13 | 38.0 | 1.77 Charleston t. .. 1.05 Valley Junctiont ....... | 18.6 0.97; 10.0 
35.2 2.80 Dayton*'...... 1.39 | 19.6 0.94 9.5 
2.98 0.2 || Elkhornt......... 36.7 Watertownt ...........- 4 | —16 23.0 1.24) 9.0 
30.4 93 Waukeshat ............. | 47) 3.6 0.48 3.2 
14 | 43.0 Fairmontt ............+ 0.85 9.0 
33.4 Glenvillet Wausau t............ 88) 15-7) 1.02) 9.0 
32.4 Westbend ............... | 44) —12/ 21.6) 1.02) 5.2 
Montereyt ........- 29.0 Green Sulphur Westfield t .............5 | 45 —17 19.2 0.% | 7.5 
Harpers Ferryt......... Whitehall 49 —26 15.4 1.10 9.0 
36.4 26 Hewett t | 
37.0 Hinton @t Bighorn Ranch 56 —17 | %.4) 0.40, 6.0 
Richmond (near) t 38.2 | 2.98 Leachtownt ...... | 0.50!) 6.0 
37.4) 2.93 Marlinton t.............. 29.1 Fort Laramie t | —20 | 30.0 1.29, 18.0 
cues 36.2 | 2.82 Martinsburgt ........... 31.2) 1.60 Fort Washakie 26.0 | 0.25) 2.5 
35.1 0.75 Morgantownat......... Fort Yellowstone t 2.21 21.8 
35.6 1.85 Morgantown ......... 31.0 96 Lander (V. 0.) .......... 27.4 0.40, 4.0 
1.22 New Martinsville t. 32.6 Lander (W. B.) 2.4 
35.5 2.81 Nuttallburgt .. . _ 32.1 -80 Laramie 27.6, 0.44 T. 
Stanardsvillet .... 32.7 | 2.41 Oldfieldst...... eae 31.0) 1.34 Luskt..... %.0 0.72 )...... 
33.6 | 2.55 Parkersburg ............ Sheridan 18.0 1.05 10.5 
Stephens Cityt.... 31.6 | 2.73 Pennsboro .............- 33.1 Sundance | 23-0 0.70, 7.0 
Sunbeam 36.8 2.26 Point Pleasant t......... 34.2 Wheatlandt 1.70) 17.0 
34.4) 1.67 Powelltont .........+++. 32.8 3.2 Mexico. | 
Westbrook Farm 85.8 Rowlesburgt............ 5.0 || Ciudad P. Diaz.........., 86 22/55.2) 1.11) 
1.76 0.5 || Sandyvillet ............. 82.8 Leon de Aldamas....... | % 36 57.4, 0.13 
Spencer 82.0 1.0 || M@xICO 72, 36 54.7, 0.02) 
22.22 2.5 || Tannmery®! ............. 29.9 9.6 77 4158.5) T. 
4.24 7.0 || Westonat............... New Brunswick. 
10.91 | 14.0 || St. 16.8 | 1.9% | 16.2 
Rdobevededenecceos 34.4) 7.05 8.8 || Wheelingat............ West Indies. 
35.0 2.08 9.5 || Wheeling b+............. 34. Grand Turk Island............ | 1.87 
7.76| 5.9|| White Sulphur Springs.. 30. 
40.6 | 8.2 |] Antigo 15.4| 0.99| 9.9 EXPLANATION OF SIGNS. 
East Clallam .. 23.0 || Apollonia *¢!........... 16.4) 1.00; 10.0 * Extremes of temperature from observed readings of 
40.0 4.69) 13.8 Barront... ............ 12.4 1.68 13.5 || dry thermometer. 
23.5 1.89 Bayfield 15.4 0.70 7.0 + Weather Bureau instruments. 
Ellensburg (near) _ 24.2 2.16 30.0 Rae 24.2) 0.41 4.5 t Record furnished by the Arrowhead Reservoir Com- 
Canby.. .. 1.0 || Boscobelt....... «..... < 20.6 | 1.05 9.0 ny, in the San Bernardino Mountains, San Bernar 
12 | 32.6 3.12) 23.0 || Butternutt.............. 13.4) 1.54) 15.0 ino County, Cal., at elevations varying from 4,900 to 
27.6; 2.55/ 18.0 || Centralia................ 18.6 | 0.67 7.5 || 6,900 feet. 
19 | 39.8) 7.08 3.8 SE Fepvdncesteaeteves 19.6 | 0.99 7.4 A numeral following the name of a station indicates 
—6/ 2.3) 3.26| 15.0 || Citypoint ............... 0.53 6.5 || the hours of observation from which the mean temper- 
10 | 40.2; 0.35 4.0 || Crandont...... eocgetad ce 8.8¢| 0.60 6.0 || ature was obtained, thus: 
8 | 28.1) 2.50| 20.0 || Delavant...... 23.2; 0.59) 5.2 1 Mean of 7 a. m.+2p. m.+9p. m.+9 +4, 
25 | 43.0 21.46 1.8 || Deperet 18.4 | 11.0 2Mean of 8a. m.+8 p. m. +2 
25 | 40.8 10.80; 10.5 || Eau Claire...... 13.4) 1.40) 10.5 Mean of 7 a. m.+7 p. m. + 2. 
20 | 38.0) 7.24 4.8 || Florencet.............. 15.0; 0.92) 10.6 4 Mean of 6a. m. +6 p. m. + 2. 
15 | 33.3 | 16.43 87.0 || Fond du Lact..... 19.2} 0.94 6.0 5 Mean of 7 a. m.+2 p. m. + 2. 
Moxee Valleyt 9 | 31.4) 0.46 2.0 || Grantsburgt ....... eed 14.9) 1.15) 11.5 6 Mean of readings at various hours reduced to true 
15.5 || Grand River............. 1.32 8.0 a 5 | mean by special tables. 
39.8 3.16| 10.5 || Green Bay. 8.3 7 Mean from hourly readi of thermograph. 
alinsehebe ce cde ened 40.0 3.54 9.5 || Hartford .......... 0.91 7.0 § Mean of 7 a. m. +2 p. m. +9 p. m. + 3. 
41.1 | 10.86 1.0 || Harveyt 1.16 8.4 ® Mean of sunrise and noon. 
34.4 4.42) 25.2 || Haywardt 2.40 | 22.0 10 Mean of sunrise, noon, sunset, and 
38.9 3.38) 16.8 || Hillsboro’......... 1.57| 9.5|| The absence of a numeral indicates that the mean 
econ 8.8 || Koepenick *t! 1.25 | 10.5 || temperature has been obtained from daily readings of 
12.3 Crosse......... 5.7 || the maximum and minimum thermometers. 
1 8.0 || Lancastert+ ie 0.89 6.0 An italic letter following the name of a station, as 
sht 17.0 || Lincolmt? ............... 1.42 11.5 || “Livingston a,” “ Livingston d,” indicates that two or 
Rosaliat ..... wekepsneuse 6.2 || Madisont..........-..6.+ 0.85 4.8 || more observers, as the case may be, are reporting from 
3.9 || Manitowoct ..... - benaee 1.0 7.0 || the same station. A small roman letter following the 
Shoalwater Bay*" 42.4 Meadow Valleyt........ 0.49 7.8 || name of a station, or in figure columns, indicates the 
38.8 8.0 || Medfordt..... ooee ocebes number of days missing from the record; for instance, 
snohomish? ............. 40.7 4.7 || 4.8 || denotes 14 days missing. 
42.8 1.3 || Milwaukee ..... eae ven ade 8.4 No note is made of breaks in the continuity of tem- 
eename. 15.5 || Neilisvillet............. 1.16 8.0 rature records when the same do not exceed two 
illaguamisht.......... 87.2 6.01 4.5 || New Holstein+.......... 0.78 5.0 ays. All known breaks, of whatever duration, in the 
32.6 1.44 8.0 || Oconomowoct .......... 0.64 4.5 || precipitation record receive appropriate notice. 


Nore.—The following change has been made: New 
Mexico, Pecos changed to Winsors Ranch. 
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TaBLe YII.—Average wind movement for each hour of seventy-fifth meridian time, January, 1896. é | 
Abilene, rig 7 1.9 | 11-79 10-7 9. 6.4) 68) 8.2 
6. 5.9 6. 6. 9.2) 9.9 8. 7.5 | 7-4. 7-0) 6.9| 65| 74 
Alpena. 8.8 | | 10-4 9-8 9.2 99) 93, 9.5 
16.5 | 16 4.7 14.2 | 15-9 | 16-2 15.5 43.6 14.3 14-7 46.3 15.4| 15.2 
| 0.5 | %7 11.2 | 10.9 9.8 10-4| 10.6) 10.8 
5.1 7.6 7. 62 4.5) 3.9) 42) 5.2 
5.6 6.6| 6-0 7.1 6.9\ 6 5.8 6.0| 6.4) 68 
7-8| 8.2, 88 9.5 0.2, 99 79 | 74) 7.7\ 
9.7 92 7.5) 7.5 10-1 11.7 | 12-6 ‘ws | 9.0 93) 9.3 
| 90.7 20.6 | 21-5 20.6 20.7 | 9.6 20.0 | 20.4 21-4 21.1) 20-6 
9.4 12-61 12.4 | 12-6 12.9 13.0 | 13.3 | 11.65 11.4) 11-8 | 11.8 | 11-8) 11.6 | 12.0 | 12.4 
10.0, 9 8.9 | 90 9.4) 97 | 10-0 | 10.2 10-1) 9-9| 93| 80) 9.3 
7-6 7.2| 7-3 | 8.7 | 78) | 7-5) 7.8 | 7.9 
12.6 15.7 | 14-9 | 18.8 | 18.4 | 12-6 | 12.2 | 11-5) 11-5) 12-9) 12.2 | 11.8 12-5 12-1) 1.8 13.5 
7.8 7.4\ 7.6 | 8.7 | 8.5| 7-1) 6.8 7.6 
6.3 6.3 | 6.8 84) 7) | 6.9| 5-8) g.1| 6.5| 64) 65) 6.8 
71 5.2 | 5.4 7-8) | 78 | 78) | 6-8| 69. 6.8 
11.2 10.6 | 10-2 15.0 | 16.6 | 18-0 | 17-8 17.9 | 15.6 | 13-0 | 11-6 10.3 | 10-4 | 10.5 | 10.3 | 12.4 
14.8 | 15+! 15.8 | 15-3 | 17-3 | 15-6 | 16-4 | 17.0 | 17-4 | 17.2 | 16.6 | 16-9 | 15-8 
7.3| 7. | 9.1 | 8.5 | 8&4) 85) 7.8) 76) 7.4) 7-5) 7.6 | 7.2|\ 7.8 
i 11.8 | 12. 4.6 | 4.7 | 4.7 | 4-8 14.1 13.0 | 12.0 | 12.3 | 42.8 | 12.6 | 12-7 | 13-1) 13.1 
7.7\ 9.9 | 10-7 | 80| 8.5) 85) 82) 8.7 
6.0| 6. 7.2| 7-5) 7.6| 68 68) 6&7) 6.7\ 6.1| 67 
6.6 | 6 80) 7-7| 7-6| 65 5.7\ 51) 5.7) «86 
8.6) 8. | 11.1 | 9.8\ 95) 90) 9.5| 98 
1 2) 7-9) | 12.0 | 128 | 10.8) 98) 9.2 93 
| 8.2| 9.2) 84) 9.0 | 10.0 10.5 10.9; 102) 7.5| 68| &6 
7 1, 7.5) g.7| 8-6 | 8.8 | 7-8) 7.8) 71 6.8| 64) 7-5 
5 98\ 9 2.2 12.4) 12-4 | 11-9 | 118 11.1, 10.4, | 10.0) %5| 10-4 
5 2, 10.0 1.2 | 11.6 | 11-6 | 11.0 | 10.0) 8-5 9 | 8.1| 86| %6 
2 | 10-7 | 8.1 7-8) 83) 8.3 | 8.3 | 7.6 | 7-6 9.0 9.2) 9.8, 86 
"1 5.7 [2 | 15.9 | 1 13.6 | 14.4 | 14-3 14-1 13.7 | 14.4 | 15-1) 14-8 16.5 | 16.2) 15-5 
5 | 9-0 87 10.0 | 19.8 | 12.5 | 12.8 | 12.8 | 12-3 | 10-9 9.5 10-6) 
| 11. | 10.5 | 1 11.4 | 11.5 11-4 | 11.8 | 11.0 | 10-0 | 98) 96 12 | 10.6 | 10.6) 10-8 
"3 \ 6. 6| 7.3 8.6| 9.0) 84 67| 78 
| 5 57 69| 7-3| 7-5 7.5| 76) 6.6 &3 
4 4.5 55 5-5 | 5.3| 49 4.6| i} 
1.0 | 10 | 10.4 10.4 | 11-2 | 11-2 | 11-5 6 12.1 | 122.0 | 11-7 | | 11-0 
1.3 | 0.5, 11.1 11.3 | 11-6 | 118 11.2 10.8 | 11.7 | 3-1) 
: 
7.9| 7.8 g.5| 92 | 7.98 7:5 8.4 | 8.8 | 8.6, 83 
7.9 | 7 6.9 | 7-3 40.5 10.5 | 11-1 | 11-0 | 0.4, 908 78 73\ 
7.8 \ 7 7.6\ 8.0 |. 82) 7-76 : 
15.41 16.3 | 16.0 13.7 | 15.8, 16-1 | 15-8 | 15.4 | 14-6 | 14.5 13-9 14.3 | 18.8 | 13.8 | 15-2 
9.2 | g.1 | 10.1 9.3 | 8.5 | 91) 89) 7.98 7-6 6.4| 9.9 | 10-2) 9.1 
6.2 | 6.0 | 5.4 4.9 65| 6.0) 58) 5.2 7.3| 7-4| 66| 68 
12.5 43.1 | 12.3 13.3 | 14.2 | 18-8 12:8 | 12-7 | 12-0 | 11. 12.2 | 12-5 | 12.7, 12.6 
10.3 | 10.6 | 10.1 | 10-7 | 10.9 | 11-8 10.9) 9-8, 10.0 | 10. 9.8| 95\ 89) 
6.5 | 6.4| 61 7.7\ 65) 73| 67| &8| 
i 6.4 8.5 | 5.5 6.5, 6-5 6-4 | 6.7 | 6.1 | 5. 60 | 62| 62) 59 
| 
4.9 5.9) 5-4 9 8.2) 83) 73) 4.6| 4.7 6.0 
8-6 11.9 | 121 | 12.0 | 11.7 | 10.5 | & 8.9, 8.9 | 9.5 
6.8 7.3 8.0 9.0) | $8) 81) 7 7.2, 7.2 h| 7.8 
6.6 6.4 | 6.7 8.5) | 9.2) 8.5) 7-8) 7.0 | 65 7.2 
10.4 9.7 | 10.0 3 | 1-5 11.5 | 11-2 | 11-0) 11.0 | 10.9 10 108/101 1-6 | 
16.3 | 16. | 17.5 17.2 | 16-7 16.7 | 16-2 15.4) 14.9 14 14.8 | 13-7 | 
| 34 4.0 | 68) 74) 686 6.6) 67 5-2) 3, 42 3-8 8| 5.0 
| 3.9 3.0 2.6) 24) | 38 1, 28, 28 3.2 4 
| 11.9 11.7 | 12.5 | 12.2 | 11.8 11-4 1 11.4 11.5 
| 6.8 | 6.2 as| 8.3 | 8.3 8.3) 7-5) le) 6&3) 65. 6.9 
- 3.0 | 3.2 40) 7 | 28| 25 | 28) 3.5 
3.0 | 5.8 | 59 48 $4) 3d) 4.0 
10-4 6 | 10.0 0.9 7 3, 92 9) 99 10.0 10.6, 10.3 
OT 2| 9.6 9-4 10.1) 96) %3 8.9 | 8.5 3) 9.0) 9.3 
4.6 5\ 41 5.8\ 6.8| 6.7 6.6 | 5.9 
6.0 7\ 6-4 | 2-7 | 7.3 | 5.8 53) 50) 
11.0 | 10.0 10.6 | 11.0 | 11-9 | 11-6 11.7 1.5 11.2 11.8 10.9 | 10-8) 10.8 
6.4 5\ 6 6.8| 7-6 8.9 82 6.9| 6.9 65, 70 
& 4.6 6.8| 7-2 7.2| 71 7.6 7.2 | 6.7| 63| 64 
| 10-9 41.2 | 12-3 | 12-6 12.9 | 12-9 11.9 11-5 9.9| | 10.9 
5 | 13.5 | 15-1 | 15-1 | 15-2 | 15.0 14.3 14.6 3.7 | 13.6 13-8 | 13-1 14.2 
New Orleans 8.1 g.0| | 88 9.8 | 10-1 | 10.7 10.2 | 9.6 
Now York, N. Y------ 3.6 | 16-1 | 16-5 15.9 15.4 | 14-9 | 15.0 | | 18-6) 
8.0 9.2 9.9 82 7-8 | 7-6 7.0 
es 6.0 8.3 8.0 | 7.2 6.4) 5.9 
7.0 | 13.5 | 10.9 8.3 
Okla.-++++ 7.7 10. 10.3 | 9-8 8.2 
Qaweeo, | 12-8 | 13-1 | 13-3 13.4 | 13.2 12.0 12. 11.0 | 10.9 11-2 | 12-1 
Palestine, | 68) 58) 5.9) 57 6.3 | 8. 8.0 | 7.7 3) 5.9. 63 | 6.7 
Parkersburg, W. V8-- 48) 49 45| 42) 39 4.3 | | | 6 5.3! 45! 4.4! 4.8 
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Taste VII.—Average wind movement, ete.—Continued. 
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Toledo, Ohio.......... 


Viney 


Woods Hole, Mass.... 
Yuma, Ariz...... 
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Walla tvalla, Wash.. 
Washington, D.C. 
Wichita, Kans.... 
Williston, N. Dak. 
Wilmington, N.C. 
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*Record for 27 days. 


. 8Record for 2% days. 


Record for 19 days. 


1 River frozen. 


+To mouth of Ohio River. 


*To mouth of Mississippi River. 
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= 
| | Fa 
a a a a 3 a a a | a « a | 
| @ | flere le | | Ale 
--| 8.6) 9.0 8.5) 8&7) 85) 86) 94) 10.8 10.5 | 10.0 1 .0 6) 8.9 8.7 
..| 99) 9.9) 1 | 9.7 10.1) 11.8 | 12.5 | 12.9 | 18.2 | 12.9 | 13 10.0 9.6 | 
42] 46 | 4.5) 4.5 | 46/ 45/45) 5.0) 5.2) .4 | 8.1 2.8] 3.3 
7-6) | 7.2) 7.8 | 67) 7.7) 819 8.5 8.7] 8.0) 
6.4 6.2) 6.3) 6.2 | 7.7) 7.7) 7.9) | 619 6.6 6.6 | | 
5.7 5.8) 5.0 | 6.4) 6.2 6. | 5.8 5.8 | 6.5| 64) 
10.3 10.3 | 1 10.9 | 1 11.0 | 11-6 | 2.1 | 12.1) 1 12. | | 10.3 10.2 | | 10.1 10 
..| 6.9 6.3 7-8) 7.8) 8.8 | 8. 4 | 71) 7.4 | 7.6) 7.6| 71! 7 
6.8 7.2 7.5 7.0| 6.5) | 0 9.3 9.0 8.4) 7.7) 68) 7 
6.2 6.8/5.5) 6.7) 5.5) 50) 62) 62) 6.3 7 7.2 6.5] 5.9) 
Raleigh. N.C......... 6.2) 6.3) 5.9) 5.7) 5.9) 61) 61) 61) 7-0) 81 8.5) 8.0 v.64 7.5| 65| 57) 5.8) 5.5) 55) 5.5 5.4 | 5.5) 6.4 
Repl City, 8. Dak...) 7-8| 7-0| 81) 82/ 81) 87) 8.0) 90) 8.2) 10.0) 11.1) 11-9) 12.1) 11.7 10.1) 84) 7-9) 79) 76) 85) 76) 
Red Bluff, Cal......../ 8.9) &7| %4/ 88/ 91/ 98) 90) %1/ 92) 84) BT) 90) OT) 9.5) O96) BE) BB) 78) | <4 9.0 
82) 80) 7.9) 76) 75) 76) 79] 74) 7.2) 77) 88) 89) 96) 99) 96) 64) 7.7/°7.6) 7.8 7-9 | 7-6 8.2 
2 7 | .1 11 1 2 | ) | 
4 0 6 { 7 B | 
5 5 11 T 1 9 
5 | .6 5 . 
6 9 | ge 5 
4 5 5 6 | 
5 5 | .0 1 4 5 5 
3 5 5| ‘ 0 
5 8 9 2 
9 6 0 8 0 5 
.6 0 ‘ 5 B 
i 1 6 4 5 ‘ 1 ) 
3! 5 | 0 7 7 9 | 7.4) 
| 7 3) 4 vi 0) 6.0 | | 
10-9 | 10.7 | 11.5 | 11.0 | 11.5 | 11.2) 9.6 | 10.2 10.8 11.3 | 11 12.9 | 13.3 | 13.3 | 12.9) 11.9 | 10.4 10.0/ 10.7 | 11.1) 11.1) 
ga} 71] 63! 58) 569! 63] 60! 5.6) 5.0) 56) 5.8) 6.6) 6.3 7.0) 67| 65) 69] 65) 62) 62) 6.4 | 6 
922) O12) 89) BF) 7-9) BB) 10.1 10.0 | 109 10.6 | 11.0.) 10.5 | 9.5 93 9.5) 95) 10.2) 
O12) 89) 90) BZ!) 91) 9.7) ¥%5| 10.5 10.6 | 11.4 | 11.3 | 11-5) 10.6) 9.7) 89) 98) 95) 9.6 9.7) 9 
5.1) 5.8) 50) 5.2) 49) 47) 46) 5.4) 65) 7.4) 80) 7 8.3) 8.0) 77) 7.0) 60) 51) 46) 44) 48) 47) 42) 
| 5 | 17,5 | 17.1 | 17.7 | 17.6 | 18.9 19.0 | 18-9 | 19.2 | 19,3 | 18.9 17.7 | 18.2 17.6 | 18.1] 1 | 19.5 | 20/4 | 19.3 | 19.6 | 20,3 
8.7 8.3 | 87 | 91) 10.3 | 10/6 | 10.5 | 11-0 | 11.1 | 10.8 | 10.5 | 1 9.7 | 10.0) 10.8) 97 | 
67) 66) 7.2) 7.6! 7.6] 7.4) 72) 7.2 | 68) 7.2| 8.1 7 7.7| 7.8) 7.2) 
.9| 99) 97) 95) 96) 94) 9.7) 10.6) 11.2 | 11.6) 11-5} 11-5 | 10.9) 9.9) 10 99 | 9.9) 9.8) 915 | 
ws 6.7! 7.0| 7.0| 7.0| &8| 68! 7.4) 87) 6 6.6) 710) 7.5 8.6 | 
| 7.1) 7.0) 66) 60) 60) 6.7) 62) 6.0) 65) 83 0.7 | 9.5 | 9.5 0.4 8-5| 81) 7.5) 66) 66) 61) 68) 65) 7.0) 7 
7 | 72) 7.0) 76) 69) 7.2) 76) 8.0) 88) 10.0) 99) 10.5 | 10.8 | 11.4 96) 7-6) 7.8) 69) 70) 67) 67) 8 
| 7.5) 71) 75) 7.0/7.9) 80) 84) 82) 8&5) 90) 90) 98 12.2) 12.8) 12.2) 122) 11.4) 102) 91) 82) 75) 75) 7.6) 
.| 67) 69) 67) 66) 7.0) 71) 7.2) 78) 8.0) 8.5) 9.4 10.2 W.5|10.3| 7-5) 7.0, 6.6] 6.7| 6.5] 65) 6.5) 
11.0 | 11.9) 11.1 | 1.3) 11.4) 11.5 | 10.9 11.0 | 11-4 11.7 | 11.7 | 12.3 | 13.9 | 14.8 15.3 | 13.7 | 18.4 12.1 | 11-0 | 10.6 10.0 | | 12 
18.2 | 17.9 | 18.1 | 18-3 | 18-7 | 17.3 | 17-2 | 17.0 | 17.1 | 17.5 16.5 | 15.7 | 15.0 | 14.5 | 15.3 15.8 | 15.9 | 16.4 | 16.5 | 16.8} 16 
44| 43/ 38| 40) 46| 62) 54 6.9 | 4 9.8) 87) 82) 7.9, 71) 6.7) 55) 51) 5.0) 
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/ Component direction from— | Resultant 
Stations. 
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Woods Hole, Mass.* ... 4 5 n. 
Block Island, R. I......... 4 22 n. 
New Haven, Conn ........ 4 
dle Atlantic States. | 
Albany, N. 15 8 n. 
16 * 
20 | m 
15 n. 
n. 
n. 
n. 
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Wiim b 
Jacksonville, Fla 
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Key West, Fla ... 
Tampa, Fla ...... 
Eastern Gulf States. 
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Mobile, Ala ...... 


Montgo 


Corpus Christi, 
Galveston, TeX «...... pees} 


Ohio Valley and Tennessee. 
Chattanooga, Tean 
Knoxville, Tenn .............. 
Memphis, Tenn .. 
Nashville, Tenn. . we 
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Louisville, Ky..........+.. 
Cincinnati, Ohio .......... 000s 
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n. 22 w. 16 
2. Re. 16 
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n. Be. 20 Southern Plateau. 
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8 ? Ba ity, Ores 
2 8. Mle. 8 || Idaho Palls, Idaho ....... 
2 s. i8w. 1 Spokane, Wash ............ 
os. 7 alla Walla, Wash 
2 s. Sw. North fle 
Fort 
19 «8s. We. 7 | Seattle, Wash............ 
s. 9 | Tatoosh Island, Wash ..... 
16 | Portland, 
n. 69 w. é ‘oast Region 
86s. Bw. 14 Eureka, Cal ..... 
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Taste XI.—Hourly sunshine as deduced from sunshine recorders, January, 1896. 


Monthly summary. 
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Tass XII. by stations, for January, 1896. TasLe XII.—Zecessive precipitation—Continued. 
| Rainfall 2.50 | Rainfall of 1 inch, Rainfall 2-9 | Rainfall of inch, 
55 | more, in 2% | °F More,inone <6 | more in 24 | °F more,in one 
hours. hour. Soman. hour. 
Stations. be Stations. 
as | < | | & | =e 
| 
Alabama. Inches.| Inches. | Ine. |h.m.| Florida. Inches.| Inches. 
Arkansas. | | swags ve 2.58 
Greenville 2.70 
9.50 16-18 |...... Shreve rt. 4.12 
Dam 
| Green Spring 2.50 
Clovertale Sharpsburg 2.51 
Crescent City. | Fayette 5.86 
Davisville..... 6.08 
Pee - | Moss Point 2.60 
Seed ean Natchez 2.50 
Port Gibson 5.72 
Fort gg. Woodville .. 3.79 
606s 3.04 
16. 66 6.70 | Lumberton 2.65 
Orangevale ........ 10.42 |........'. 
Ormonde........ one pe . 53 8.50 
Do 4.16 
Placerville 2. 66 
fae 8.25 
3.84 
Shasta ......... 8.32 
Do. 8.20 
Do 5.05 
Do 3.68 
Summe 2.50 
Do 6.08 
Do... 
Ukiah ... 2.83 
U ttol 
r Mattole 
Do 2.53 
Vacaville 4.26 | 
Wire Bridge ................. 11.40 | Union City...... -| 22.40| 7.30 PB 
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Taste XIITI.—Mazimum rainfall—Continued. 


Taste XITI.—Mazimum rainfall in one hour or less, January, 1896. 


Maximum rainfall in— Maximum rainfall in— 


Buffalo, N. ge 
Cleveland, Ohio *. 
Detroit, Mich. * 
Dodge City, Kans. 


Dulath, M 


Eastport, Me.*.. 
Galveston, Tex 
Indianapolis, Ind. .............. 
Jacksonville, Fla ............ as 
Jupiter, Fila 
Kansas City, Mo.* 
Key West, Fla. 
Little Rook, 
Louisville, 

Memphis, T 


Salt Lake City, 
Ca 


Vicksburg, Miss............ 
Washington, D. C...... 
Wilmington, N 


| 


+ Less than 0.05 in 1 hour. 


* Record incomplete on account of snow and other causes. 


4 
* 
{ 
5min. Date. | 10min.| Date. | 1hour.| Date. | 5 min. | Date. |10min.| Date. |1hour.| Date. 
Inch. Inch. Inch. Inch. Inch. Inch. 
Boston, O08 «0.06 0.25 24 | Nashville, Tenn 0.08 2) 0.6 2| 0.19 2 
| 0.08 24 0.06 0.24 24 New Orleans, 0.18 7| 0.33 0.55 7 
| NOW N.Y O08 24 (0.04 0.08 24 
0.01 0.02 ax Norfolk, 0.08 17| 0.06 17; OR 17 
0.6 0.05 29 29 | Portland, 0.04 17,19) 0.22 19 
0.04) 6) O07 0 
0. 9); O 
0.08 30 0.18 30 0 
4 
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Chart I. Tracks of Centers of Low Areas. January, 1896. 
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Chart II. Total Precipitation. January, 1896. 
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Chart V. Relative Variations of the Deflecting Magnetic Forces, the Northwest Pressures, 


and Temperatures. January, 1896. 
BOE ls \20 |27 |22 |23 |24\25 |26 |27 128 |29 |30 
+/0 
Hor/zortal Component. O — 
2. 
Magret—Watch 
/ntegrator. 
9 7 
+/00 
+200 7 
3. —20 \ \ 
A, 
+20 / 
\ | A 
~ 
7ermperature. XY 
-/0 7 
8 Wi ashingtor and Toronto. Weather Bureau Northwest 
Deflecting Magnetic Forces Magriet-Warch. Pressure. | Temperature. 
H D ax o Noor. | At P AP AT 
/ 75 87 | +/9 +/9 354 ii 53.9 | +67 3028 | ~/2 -/8 
75 8.9 +/9 +19 357 5/.0 | ~/29 3080 | +48 
3| 67 8.8 355 98.23.| -/57 30.75 | +43 = 22 
4\ 39 9S _/7 +2 ~/7 /73 ~/52 30.286 | -3 
S| 50 -6 +/0 ~/2 /2/ 45.55 \ +4 30.06 | -25 / -¢ 
6| -8 +6 -/0 /42 9342 \ -/33 30.09 | +9 
7 20 -7 —/ ~7 188 F096 | -/76 Z9E9 3O 
| 8| 55 92 | -2 -2 304 38.52 | 29.9/ | -38 32 +28 
9\ 69 | -6 -7 206 ~2/7 29.98 | -40 33 +29 
Jo\ $3 /0.) -4 +4 135 33./2 | -/23 30.05 | -23 22 +/8 
It| $6 I7 =f +/ -/ 135 3493 | +9/ 30.32 | +5 +S 
/2 6/ 9/ -3 324 36./3 +90 303/ +4 
59 96 +2 af +2 334 3746 | +93 3O9T | +2/ / 
| 6/ 8.3 +4 -8 +9 297 38.56 | +70 3067 | +42 ~9 ot 
15 63 +6 ~F +o 3520 +/76 3O6S | +4/ -/8 —20 
IO 66 68 +8 -6 +/0 322 43.9 +77 +/7 -/S af? 
/7| 58 9S 7) ail -3 270 +109 30.37 | +/4 -/4 ~/6 
5S 90 -3 244 46./4\ +76 2985 | -38 4 +2 
49 ~7 +9 428 49.2 | +/68 | -37 +7 
20| 54 JOS -~4 /94 9435 | -267 2983 | ~38 +9 
2/| 67 10.6 +3 +2 +4 33 @353| -@2 30.2/ 
22z2| 57 98 -3 «J 94.6 +/3 | +27 -/3 
23) 62 92 +4 +/2 290 99.33| +27 30.24 | +4 —/0 
65 JO. +6 +6 342 43.6 | -87 | +28 ~/4 
25 6/ 0.5 +2 +/ +2 27 46./7 | +/9/ 3096 | +28 ~6 -38 
26 6/ IS +2 -4 +h 297 | —//3 30./9 6 +J3 
27| 60 95 | -¢ 275 | 27.32| | 29.85) -3/ 19 
28) 7/ +/2 -5 4/3 338 9898\ +76 30.09) /2 +8 
29| 74 92 2/5 +/6 99.27| +39 30.23) +9 +7 
30| 47 98 -/3 -/3 9855 | ~32 30.20 | +7 13 +8 
3/ 4/2 -/9 +7 ~20 | +289 | —~/4 48 
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